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SUMMARY

This report covers the results of the investigations concerning
the stepwise reactivation of NNPMC's Iwopin Paper Mill Project,
and its technical and financial implications.

The project is an integrated bleached kraft pulp and paper mill
with approx. 100'000 BDM t/y of pulp, two writing and printing
paper machines designed for approx. 170 t/d, and auxiliaries for
an "island" operation.

Mechanical status and previous approaches:

The project construction work commenced in 1977 and stopped in
1983, leaving the mill incomplete, due to financial and other
constraints. Since this time, it rests idle at a rather advanced
stage of delivery, construction and erection of equipment. The
overall degree of completion is estimated to be

- approx. 90% for procurement of equipment and supplies
- " 85% for civil works, and

- 45-75% for equipment erection,

I B A

whereby considerable differences exist for the degree of mechanical

erection of the individual mill sections.

As the buildings are in an advanced stage of completion, the
condition of the equipment under roof appears to bhe fair, with

a rather wide band of uncertainty. No systematic mothballing has
been undertaken.

1989, the Federal Government of Nigeria requested technical
assistance from UNIDO, to provide advisory services for the
projects reactivation.

Unlike previous approaches to this task, by

- Parsons and Whittemore Lyddon, U.K. in 1987 and

- Stothert Management Services, Canada (the former technical
partner of NNPMC) in 1988,

who both proposed a complete mill reactivation, UNIDO suggested

a stepwise procedure, and contracted HANS RAHM INGENTEURPLANUNG

({HRAG), Switzerland to execute the corresponding advisory work.

Models of approach:

3 consecutive steps of reactivation were envisaged by HRAG:

Model A: Operation of the paper conveﬁting plant and the
existing diesel generators, producing paper in sheets
from purchased rolls.
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Model B: Operating of one paper machine line, with purchased pulp
and the converting plant. Power supply would be from
a new package diesel generator, steam for process from
a new low pressure package bniler.

Model C: The whole mill including pulp mill and forestry omerations
is reactivated.

In a first evaluation (Phase I of HRAG's work, see separate
report), Model A was ruled out as economically not viahle, whereas
Model B, requiring approx. US $ !5'000'C90,- for fixed investments, !
and US $ 20'000'000,- for working capital, and assuming that all |
costs and expenses incurred upto now are regarced as sunken costs,
showed a FIRR (financial of internal rate of return) on the
additional investment of 16%.

The ongoing reactivation of the whole mill, i.e. Model C, out
of Model B is covered by this report (Phase II report).

Capacities envisaged:

Model B: Increasing from 40'000 tpy of paper in the 1. year to
£7'800 tpy for the consecutive years,

Model C: Similarly increasing, and finally reaching 115'600 tpy
of paper and 34'100 tpy of sales pulp.

Market:

The market situation has superficially been reviewed only: The ,
local requirements of 110'000 tpy of writing and printing papers i
(1990) would not be covered by the Modei B production (40'000 :
to 57'000 tpy), whereas Model C could, theoretically, fully replace’
the present imports, and a surplus could be exported. Confirmative -
market surveys are, however, reccmmended in case of the decision
to go ahead with the reactivation.

Main raw materials: '

Bleached pulp for Model B would be imported. |

The results of the hrief assessment of pulp wood for Model C shows
that the supply potential exceeds requirements in the first

5 - 10 years of operaticn, but afterwards, it would drop bhelow
demand. This clearly indicates the need to continue the plantation
of Gmelina arborea in time.

Chemicals and additives are available, or are produced at the
mill site.

Model B reactivate# one paper production line, including the con-
verting plant. As the reactivation of the boilers and power
generators would mean major large expenses, the installation of

Ao

|
Technical concepts: j
j
!
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small package units (boiler, diesel generator) are proposed.
A part of the housing colony would be activated.

Model C hases on a running Model B. The pulp mill would be
reactivated as originaily planned, with the exception of th~e bleach
plant and consequently, the chemicals preparation. They would

have to be modified to suit today's requirement of reduced
emissions of chlorinated organic compounds in the effluent, by
replacing most of the chlorine and hypochlorite by oxigen and
peroxide.

The paper mill would be completed by starting the second paper
line as well.

All auxiliarv plants and the housing colony would be completed
as originally planned.

Time schedule for implementation:

The stepwise reactivation is expected to take approximately
8 years:

- The 1. and 2. year is required to definitely indentify and
order new and replacement equipment for Model B.

- In the 3., 4. and 5th year Model B works with increasing output
(40'000 to 57'000 tpy). Meanwhile, identification, ordering,
supply and erection of new and replacment equipment for
completion of Model C takes place.

- In the 6th year, Model C starts up, and reaches its rated
capacity in the 8th year.

Investment costs:

The investment costs to complete the project are estimated as
follows:

- Preinvestment expenses: Uus $ 32,0 million
- Capital expenditure for

paper mill (Model B): Us $ 57,2 million
- Capital expenditure for

pulp mill (Model C): US $ 186,0 million

Financial appraisal:

NPV and FIRR

The calculation of the net present value (NPV) and the financial
rate of return (FIRR) follows,K the assumptions and the method
outlined below:

- The calculation applies the, K sunken cost approach,
- the time period for the analysis is 17 years,

'
|

|
|
{
|
!
|
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- the calculation is done in real terms based on 1990 prices,

- at the end of the projection period, the accumulative built-
up working capital is assumed to be recovered in cash,

- the residual value of the plant is considered to be zero for
the paper line.

- in case of the pulp line a residual value corresponding to the
halance of economic life (15 years) and actual usage has heen
considered and

- the net present value is computed for a discount rate of 10%.

The calculation assumes the subsequent commissioning of

Model B in 1993 and the start of the Model C in 1996. The
anticipated sales of printing and writing paper total 115'600
tons anually. The financial rate of return has been competed at
17,7%. The net present value at 10% is US $ 107,4 million.

If Model B is regarded individually, the rate of return based
on updated prices is 11,1%. The anticipated sales of printing
and writing paper in this are total 57'800 tons annually.

Sensitivity Analysis - FIRR

In addition to the calculation of the FIRR for normal conditions
(as outlined above) the effects of reduced/increase, paper prices,
pulp and pulpwocd costs, salaries and wages, energy, capacity
utilization and invectment costs have been analyzed. The financial
rates of return are shown as follows:

iwGhin Poper MiniModel ‘8'+ T Cambined

N R
~

Incrementa; FIRR Before Taxation (%)
@

" 4

o e
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’ -20% -15% -107% -5% -0% 5% 10% 15% 20%
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O Paper Prices + Pulp Costs ©  Pulpwood Cost 4 Solaries + woges

X Copocity Util. | 9 Investment Costs o
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Project finances

The projection covers the period from 1993, the commissioning
of Model B, till 2007.

(1) Profit and loss account:

The project is expected to generate a positive net surplus only
afer commissioning of Model C, i.e. from the year 2000 onwards.The
delay must mainly be attrikbuted to the high depreciation allowance
and the heavy financing costs. Thus the financial performance

of the pulp and paper mill is very much related to the share of
equity financing and the actual lending terms and conditions. !

(2) Projected balance sheet:
It reveals a worsening debt/equity situation due to the
accumulation of losses during the initial production years.

Break-even analysis

The analysis shows that the nroject is operating initially above
its break-even level. In 1999 this level drops to 86% and from
there declines steadily down to 51% in 2007 due to declining
interest costs and depreciation allowance. !

Lo

Mannedorf, 30. April 1991

Report prepared by e
R.J. Schut .
R. Stoff
H. Rahm
/..
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1.

INTRODUCTION

The United Nations Industrial Developwment Organization, Vienna,
Austria (UNIDO) has requested HANS RAHM INGENIEURPLANUNG AG,
Mannedorf/Zirich, Switzerland (HRAG) to provide "High Level
Advisory Service on the Reactivation of the NIGERIAN NATIONAL
PAPER MANUFACTURING COMPANY LTD., - Iwopin Paper Mill" (NNPMC).

In a first step to the implementation of the task, the

"Phase I", HRAG's work consisted of a preliminary technical
and economic assessment of the situation of NNPMC and the ?
mill, and a specification of the technical and firancial f
implications of a stepwise activation of the project. ;

UNIDO, in their "Terms of Reference" (vide Annex A-1), re- i
commended the stepwise approach to the rehabilitation.

As a result of the Phase I-work of the assessment, two
models "A" and "B" of a partial operation of the mill have
been studied.

From the technical point of view, both Model A

(converting only, 357000 t/a) and Model B (one paper machine,
converting and part of the auxiliary plants, 50'000 t/a) are
technically feasible.

From the financial aspects, however,

[

Model A (converting only) did not appear attractive, the NVP !

and the FIRR are negative, whereas ;

}

Model B, on the other hand, showed an interesting FIRR of 16%
on the new investment. It was concluded that Model B is a
proper basis for the 1. step of the project reactivation.

The whole mill's rehabilitation (Model C) was only super-
ficially covered by the Phase I Report, as the establishment
of fairly reliable investment costs were impossible to achieve
within the short time available. -

Furthermore, it appeared to be desirable from HRAG's point
of view, to modify UNIDO's terms of reference slightly to
the effect that a brief review of the wood supply situation
was also included in the project appraisal. (Revised T.o.R.
vide Annex A-1)

This report (Phase II) now covers

- the updated Phase I, i.e. paper manufactﬁring from
purchased pulp only (Model B) and

- the development of the whoie pulp and paber mills reactivation |
(Model C), subsequent to the mill's operation according to [
Model B. N D Vo ‘ ..
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In implementing this issessment, HRAG cooperated with the
firm GOPA, Bad Homburg, Germany for the preparation of the
report sections on local input data and costs and on the
economic and financial analysis.

HRAG also used the very valuable input from Messrs. A.M.Osenig&
Ass., Ibadan, Forestry Consultants, regarding the wood avai-
lability investigations.

|
|
.. !
|
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2. STATUS ANALYSIS
2.1. Consumption of Printing and Writing Paper

The annual writing and printing paper requirements
of Nigeria in 1990 are estimated to be 110'000 t/a
(vide table in Annex A-2.1). The assumed capacity

for Model B (50'000 t/a) is thus well below the annual !
requirements, which are, at present almost 100% :
imported.

Medel C, the whole wi1il's reactivation, bases on the
ultimate production of 115'600 t/a of woodfree printing
and writing paper in 1997, after a phasing-in period
(Model B until start-up of Model C) between 1993 and
1997.

It is assumed that by that time,
- either the local demand has been developed to
this level, or

- the balance between local consumption and
production is exported.

As soon as the detailed financing negotiations for
the reactivation of the whole mill starts, a
corresponding, confirmative market survey has to be
commenced as well.
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2.2. Raw Material Base for Pulp, Printing and Writing Paper

2.2.1. Imported Pulp

In phase I "Model B" provides for the manufacturing of
paper from imported pulp. Pulp of various brands is
presently imported already by the other 2 Nigerian paper
mills.

The following CIF Lagos prices have been used for the
Phase I Report:

Bleached longfibered kraft pulp: US $ 849,-/a.d4.t
Bleached shortfibered kraft pulp: US $ 790,-/a.4.t

With the implementation of phase II, i.e. Model C,

the pulp requirements for the production of paper

will be covered by the own production, except feor a
relatively small quantity of longfibered pulp, for blending
with the locally produced pulp for technological reasons.

The pulp prices have come down during 1990, and are actually
still dropping. In the calculations further down, the
following figures were used for Model C:

Bleached longfibered kraft pulp: US § 825,-/a.d.t cif
Bleached shortfiberes kraft pulp: US $ 725,-/a.d.t cif.
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2.2.2 wWood
(1) Pulpwood Potential

Pulpwood refers to the wood species of Gmelina Arborea with a
diameter of above 7 cm. The wood is delimbed and debarked and
cut to length of 2m. The calculation of the pulpwood potential
is based on the plantation records compiled by the Forestry
Management, Evaluation and Co-ordination Unit (FORMECU) in
Ibadan, Nigeria. Accordingly the accumulated plantations or
Gmelina Arborea in the Omo/Ogun and the Oluwa/Ondo region
cover approximately 35,000 ha at the end of 1989.Further
details are contained in the table 2.2.2-1 on the following
page. The afforestation measures from 1990 o 1995 follow the
AfDB projection while afforestations after 1595 have been
assumed to continue at the 1level of the average annual
afforestation results achieved during the period from 1975 to
1995. Reductions for watershed and losses due to insufficient
weeding, fungus or forest fire have not been considered. It
assumes improved forest maintenance and fire protection.

There were four main objectives for settinc up the Gmelina
plantation in Ondo and Ogun:

a. to provide short fibre pulpwood
b. to increase roundwood production from plantation
development in order to meet part of Nigeria's increasing

demand for utality grade timber

c. to provide employment and social services and to increasec
local wood production

d. to improve foresiL management

The estimate of the available pulpwood potential has been
based on the following basic data and assumptions:

- density 0.35 dry m3/ton green weight
- yield 20 n3 sob/ha/year

- bark 20% - 16.5% m3sob (1)

- harvest losses 5.5% - 7.5% m330b (1)

- timber 0% - 65% m3sub (1)

- fire wood 10% - 30% m3sub (1)

(1) depending on the age group. For further details refer to
Annex A-2.2.2-page 2.

The analysis considers the harvesting methoa of clear cutting.
The corresponding specific pulpwood quantities per age group
(Annex A-2.2.2-pagel) have been established in two gteps:
first the losses for bark and harvesting have been deducted
from the standing volume over bark. The result is the volume
harvested under bark, which will be used 'as timber for' saw
logs, poles, ‘ ‘ a S o
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Table 2.2.2-1: Plantations of Gmelina Arboresa
(ha)

Bl Yew Re sion | | Acua.
Owmo/OguyOluwa/ Age Totsl Total
1% 4 0

B 30 I
w2 es0:|
103 B
o | Rt
105 | 1998
106 | Loese |
107 1995 N
os ) RO 20 92| ses|. ol 1sor| 387
109 1997 94
110 1998 %42 |
1t 1999 942 865 1,807 49,29
' 9
%

12 2000 2 363 1,307} 51,101
13 2001 2 265 1.807| 52,909
1ne 2002 9a2 | 365 1,807 34,716
s 2003 942 | 865 1.807| 56,523
16| 2004 2| 865 1.307] $8.3%0
17 2005 942 865 1,807 60.137
s § B

119 Source: FORMECU, Tbadsa, Nigerl= (1465 - (415)

TT T —T——
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etc., as pulpuwood for printing and writing paper and as
firewood. In a second step the estimated maximum and minimum
share of timber and firewood is deducted in order to establish
the full range of the specific pulpwood potential.

Further to the above the plantation areas have been split into
age groups, i.e. below 10 years, 10 years, 16 years, 21 years,
25 vyears and above. (refer to Annex A-2.2.2-pagel).

The annual pulpwood resources have been determined by
multiplying the available or projected plantation area of a
specific age group with the specific pulpwood potential. The
results are compiled in Annex A-2.2.2-paged4. They have further
been plotted against the actual requirements of Iwopin
papermill. Figure 2.2.2.1 reveals that the pulpwood potential
exceeds the requirements substantially during the initial
production years. Thereafter, however, it drops to less than
1/5 of the demand improving slightly from the vyear 2005
onwards. If, however, supply is harmonized with the actual
demand, the pulpwood supply could be secured up to the year
200472008 depending on the share allocated for timber and
firewood. This indicates clearly the need to extent the
Gmelina plantations in time. The required area depends to a
large extent on the growth cycle and the share of timber and
firewood.

Figure 2.2_2-1: Projected Pulpwood Potential

Harvesting Mathod: Clear Cut
ekl N l
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E S
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(2) Pulpwood Cost

The following components have been considered to establish the ?
relev_ : pulpwood costs: §

- harvesting or logging costs. They comprise felling,
delimbing, bucking and debarking

- skidding on the road

- transport costs. Charges for loading and unlocading are
estimated separately

~— costs for road construction and maintenance

- costs for afforestation measures considering only the
replanting of the cut trees while an extension of the
plantations has not been included.

The main parameters generally affecting ahove costs are:

- the species and size of trees
- the topography of the area

- the harvesting method

- labour productivity

— the density of stacked wood and

- the distance between the stand and the mill.

found in a given stand

The analysis has been based or tne following assumptions:

- pulpwood has been specified as debarked wood of 2m length and
with a diameter above 7cm

~ the topography is easy

- the proposed harvesting methods for thinning and clear
cutting are summarized below:

Operation Thinning Clear Cutting

Felling hand saw chain saw §

Delimbing axe axe

Bucking hand saw chain saw !
(rest)
hand saw

Debarking manual manual

Skidding

up to 100m manual manual/tractor

up to 250m manual tractor

> 250m tractor tractor

Loading manual manual

- the average distance between the paper mill and the

Plantations has been assumed to be 60 km.

Gmelina. It also contains the estimate prepared by Parson &
Whittemore in 1987.

- L L




HANS AN INGENIEURPLANUNG AS

P-5108/03.6 -2 -14-

Table 2.2.2-2: Coats of 6Gmelina Pulpwood

Cost Calculation (Naira/a® sub)
Coat Elemen: Parson & FORMECU Ibadan
Uh{tesore
1987 1988 1990
,hmctlng Fellir; Oelimbing. Bucking 5.0 8
pebarking ‘ 7.5 12
Fldddlnq {by hand or tractor)} 3.7 [
Lub:oul S5 16.25 28
knnsport F.oad!.nq 3.7 9
Transport to Iwopin Peper Mill 5.0 1act)
Lnloading o provision ho provision
to be done by [to be done by
the oill the afll
ubtotsl 23 8.75 109
&o&d Construction and Maintenance 10 16
pverhead 2 S 10
Btuspsge/Roysltics 10 20 27
fubtotal 12 25 53
rotol Pulpwood Costs 90 60 188

1) 9 ton truck

load

for traneport fros plantation to

Iwvopin paper efll.
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i
2.2.3 Chemicals and Additives i

Chemicals for Pulp Making !

The following chemicals and additives are required for !
the production of wood pulp.

- salt cake

- lime stone

- sodium chloride

- sodium carbonate

- sulfuric acid

- various chemicals and additives for electrolytic
plants and peroxide production

The table in Annex A-2.2.3 provides the relevant infor-
mation.

Chemicals and Additives for Paper Making

The chemicals and additives required for the production
of orinting and writing paper comprise:

- alum
- rosin size
- starch
- china clay
- papermaking additives, like
dye
retention aid
defoamer
optical brightener, etc.

The table in Annex A-2.2.3 provides the relevant informa-
tion on the sources and prices of the above chemicals
and additives.
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2.2.4 Packaging
Pulp Packaging

Market pulp is sold in bales wrapped in pulp sheets and
tied with galvanized steel wire.

Packaging for Paper

Packaging material is supplied by the Nigerian Paper

Mill in Jebba. In March 1990 the ex-factory orice for

125 g/m2 wrapping paper was Naira 10,943 per t or Naira §
11,259 per t free Iwopin paper mill. !
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2.3 The National Nigerian Paper Manufacturing Co.Ltd

2.3.1 Cwnership

Owners of the Iwopin Paper Mill are the Federal Government,
and the States of Oyo, Ondo and Ogun. The following tabel

provides the relevant details on the allocation of shares
and the actual paid-up capital:

Share holder Shares Capital Actual Paid Call-in- i
Paid-up up Capital arrears :
1000Naira 1000Naira 1000Naira ﬁ

Fed. Goven. 70% 987000 987000 0 ;

Oyo State 10% 14'000 6'269,7 7'730,3

ondo State 10% 14'000 6'269,7 7'730,3

Ogun State 10% 14'G00 6°'269,7 7'730,3

Total 100% 140'000 116'809.1 23'190,9

Source: Iwopin Paper Mill

The Federal Government assumes that it covered the call-
in-arrears and therefore recognizes the following
distribution of shares:

Share holder Shares Actual Paid :
up Capital
1000 Naira

Fed. Government 88% 121'190,9

Oyo State 4% 6'269,7

Ondo State 4% 6'269,7

Ofua State 43 6'269,7 i

The original status of the 70/10/10/10 distribution has
legally not been forfeited, since no deadline was given

to the State Government to completely pay up their share
capital. The balance sheet considers therefore the additional
payment by the Federal Government of Naira 23'000'000 as
additional loan.
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2.3.2 Organization, Management and Manpower

As the mill is nct able to run in the present status, it
is quite obvious that no organization, management and
manpower exists to operate the mill.

The set-up of manpower in spring 1990 is illustrated in
Annex A-2.3.2.
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2.3.3. Financial status

The financial status of the Nigerian National Paper Manufacturing Comapny Ltd. at 31st

December 1989 reflects the unusual situation of an enterprise, which did not start opera-

tion although the majority of equlFment had already been installed seven years ago. As a
i

result the company’s current liabilites exceeded by far the current assets at 31st Decem-
ber 1989. A breakdown is given below.

Current Liabilities

- Sundry creditors and accruals Naira 145.2  million
- Current portion of loan Naira 658 million
- CBN Bank loan Maira 67.4 million
- Total Current Liabilites Naira 2784 million
Current Assets

- Downpayments Naira 4.1  million
- Other debtors Naira 1.2 million
- Bank account Naira 2.1  million
- Total Current Assets Naira 74  million

The current portion of loan includes defaults on local loans as well as unpaid interess
charges on the foreign loan.

Tabie 2.2.3-1: Local Loan Situation as at 31.12.1990 ( +)

Original Loan Interest PMorstorium Porstorium Repayment Balance 31.12.1989 (1000 Nairs)
Rate p.a. ffor Inte- [or Prin- feriod
rest cipal Defaults Total
1000 Naira bhbuua (yoars) (years) | (years) Loan tstand-
et Date Interest Principal Total ing
11,784 10/2/81 ex 3 S 15 9.034 4.839 2.75%0 7.604
31,000 30/12/81 - 3 5 15 25,600 13,408 6.400 17.608 :
|
12,600 20/12/82 "% Q 3 10 7.560 5,889 5,040 10,929 ]'
;:
5,500 1/6/86 9% [} 2 10 4,950 1.40 550 2,035 I
I
21.000 1/6/85 " [} 3 5 16,6800 7.372 4, 206 11,666 i
‘ |
! |
1,000 10/84 - [} 3 5 0 423 400 a23 |
‘ i
500 nye | % ° 3 's 300 1z 200 a2
| |
84,384 64,044 33,60 19,540 .2n :
. |

Source:' Iwopin Peper M1l ‘

o | . 3




HANS |AMN INGENIEURPLANUNG A3

P-5108/03.6-2 -20-

2.4, Condition and Status of NNPMC Facilities

2.4.1. Machinery and Equipment

Physical Conditions of Plant Equipment

The HRAG/GOPA visits in March and iov./Dec. 90 could, in
essence, confirm the statements expressed in the Parsons
and Whittemore (P&W) study that the visible condition of
the equipment is better than what would have been expected.
It reflects, no doubt, the quality of materials and work-
manship of the works already done, the efforts of the cus-
todians and the fact that substantial part of equipment

is under cover. No systemctic mothballing, however, has
been undertaken.

More important for a possible start-up of equipment is
the internal condition. Short of a detailed physical in-
spection and testing at this stage, only educated
speculations can be made on this subject, resulting in

a rather wide band of uncertainty. Particular fields of
concern are:

- Corrosion of gears, roller or ball bearings etc, due
to moisture entering the equipment by "breathing" when
the ambient temperature changes,and sometimes enhanced
by electrolytic action when non-ferrous materials are
in contact with steel. As temperature fluctuations are
not large at the site and the ambient air relatively
free of corrosivity, it is unlikely that material damage
took place.

- Corrosion of electric equipment. In particular, con-
tacting surfaces in low voltage and low power control
circuits, such as mechanical relays and switches, can
develop nonconducting layers when idle, leading to (some-
times dangerous) failures in the control functions which
are often very timeconsuming to detect.

The suppliers of papermaking and converting eguipment
who were contact-~d, expressed, unanimously, concern
about the inter:. .1 condition of control panels and pro-
posed to renew . ch equipment offhand rather than sug-
gesting to reconaition it. (This is reflected

in the high estimate for cost of preparation for startup
in Models B and C.)

NI —_ L il Ll
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- Deterioration by ageing of certain elastomers, such :
as ~covers of press and transfer rolls in the papermaking
machines and some converting equipment,
rubber and plastic hoses, etc.

The paper machine manufacturer exprecsed the opinion :
that after about 10 Yyears the elastomeric rcll covers :
would have become unsuitable and proposed to supply

new covered rolls.

For this reason, the new cost estimate for Pregaring

a4 paper machine for startup is considerably higher than
suggested in the P&Ww Study.

Erection

In general, a large part of the main mechanical equipment
has been erected, whereas the secondary or auxiliary equip-
ment and machinery has not or to a very limited extent
only. Details on the individual status of erection by mill
sections is contained in Aunex A-2.4.

The NNPMC's summary _f completion of erection is judged

to give the right order of magnitude, as follows:

- Mechanical equipment 45%

- Piping 10%

- Tanks 75%

- Electrical, incl. motors 17% ;
- Instrumentation none i
- Insulation none

- Refractory and lining none

Completeness of Supply

As far as the completeness of supply is concerned, the
results of the detailed investigation carried out by P&w

in 1987 have been found to be the correct basis for the
Judgement on the status, with a few components received
sirnice those investigations, such as the liquefaction equip-
ment for the electrolytic plant, various control equipment
components, boiler tubing.
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2.4.2. Buildings and Civil Work

The general status of construction of the mill buildings
and structures is considered to be rather complete. Only
mincr items (some stairs, platforms, railings and interior
finishing for control rooms) are missing.

Equipment foundations are mostly there, the grouting of
the erected equipment is, however, generally missing (ex-
ception: Papermachines).

Lining of ccncrete chests is missing, as well as the piping,
nozzles etc.

Building ventilation is not installed.

The effluent lagoon still requires its lining, and, to
some extent, repair work on the earthen walls.

The conditions of the buildings is also judged favourable:
The roofs -oppear to be essentially rainwater tight, as
only a fev Ligns of water damage were visible on equipment.

The administration building requires a general overhaul
and of course, the complete office equipment must be provi-
ded.

2.4.3. Infrastructure

The condition of the infrastructural items (housing, trans-
port connections, water intake and effluent disposal) was
investigated by comparing the actual situation with the
findings of P&W in1987. (A general overview of the status
is given in a NNPMC tabulation in Annex A-2.4).

Generally it was found that the results of the P&W investi-
gations about the status and the reconditioning requirements
can be confirmed by the HRAG/GOPA observations

in 1990.

This means that the reactivation of the townsite, or at
least parts thereof, is an absolute necessity for the pro-
ject reactivation, as no other possibilities for accommoda-
tion of foreign and local staff for erection, commissioning
and startup exists in the vicinity of the mill.

It further means that the water intake system needs to

be completed, whereas only minor improvement appears to

be required for the road to and within the mill (stabilisa-
tion of surfaces).
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3.

CONCEPT 2ND STRATEGY FOR REACTIVATION OF |
IWOPIN PAPER MILL :

3.1. Propositions to Date

After the suspension of construction, 1983, two studies were
made to determine the feasibility of reactivating the Iwopin
project.

The first was a comprehensive appraisal by Parsons & Whitte-
more Lyddon Ltd., presented in June 1987, the second was

in the form of a proposal by Stothert Management Ltd. (the
technical partners in the initial phase) shortly afterwards

to complete the mill and realise its full potential. ‘

In both studies the opinion is expressed that the project

is (still) technically and financially sound. It must ke
stressed, however, that in both cases the return of investment
is based on the new capital required for the completion only,
and all the investment and other cost up to now, i.e. US

$ 335'000'000, is regarded as "sunken" cost.

The capital requirement assessed in both studies is substan-
tial: US $ 136'000'000 + Naira 204'000'000 for P&W, and US

$ 194'000'000 + Naira 304'000'000 for Stothert. (Naira

at the respective time values.)

A brief analysis of the reasons for the differences shows

that Stothert's estimates contain considerably higher costs

for pre-construction, construction, erection and management,

thereby more than offsetting P&W's substantially higher esti-

mate for mill equipment to be purchased. ;

P&W proposes, in view of the fact that the plant's technology |

and sophistication of equipment and systems reflected the i

state of the art of the late seventies, to introduce newer f

techniques in a number of cases. i
!

The financial statements in the studies are based on different
annual paper production: P&W uses 65'000 ft/a, Stothert 92'000
ft/a. This difference is not explained.

P&W proposes, as an alternative, to raise the paper mill
capacity to 100'000 ft/a for better viability.
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3.2,

Selection and Evaluation of Alternative

Besides the total plant reactivation approach (as presented
by P&W and Stothert), and the stepwise, or phased schedule
outlined further down under 3.3, other alternatives have
been contemplated, with the following results:

A- Liquidation of NNPMC and sale of the equipment, piecemeal
or_in groups, to other interested parties outside Nigeria:

By all practical experience, considering the basic difficulty
in finding suitable buyers, the secondhand value of unused
equipment over 10 years old, would not be more than approx.
15% of the original value. This loss, plus the losses involved
by abandoning the buildings and structures, as well as the
irfrastructural facilities etc. - even if the slim chance

of selling it to other interested industries would materialize
- is considered too extreme to pursue this alternative se-
riously.

B- Liquidation NNPMC, and sale of part of the equipment to
one or both other Nigerian milils:

As all mills in Nigeria are State owned, this would not mean
any commercial benefit. It would mean taking the money from
one pocket to the other, plus the additional cost of dismant-
ling and reerection, plus new buildings at the new site.

C- Liquidation of NNPMC, and sale of the whole mill in situ
to an existing, large pulp and paper manufacturer with inter-
national activities in production and sales:

This alternative would mean the privatization of the whole
enterprise, and leaving it to the new owner to complete and
operate the mill, presumably including the forestry operation.

This could be an interesting option, if the reactivation

approach as outlined further down (3.3) would not be suffi-
ciently attractive, or would not materialize, due to other !
reasons.

- A variation to selling the mill may be its leasing to an
international pulp and paper manufacturing company.

T o T T
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!
!
D- As far as the stepwise approach is concerned, the
individual operation of the caustic-chlorine electrolytic

i

plant has been suggested earlier.

This is, however, not recommended by HRAG/GOPA for further
investigation in connection with the Iwopin reactivation, ;
for the following reasons: j

- Additional equipment would have to be purchased, which
afterwards, when the whole mill is running, would not

be required anymore: An evaporator, to concentrate cau-
stic soda to the required level for sale, and a 15t/d
chlorine liquefaction unit, as the present one has only
approx. 25% (5t/d) of the capacitiy of the electrolytic
plant.

Furthermore, pressure tanks and bottles to safely store
and distribute the liquid chlorine, along with mainte-
nance facilities, would be required.

- The power requirements (connected load approx. 7.0
MVA) demand the hog fuel (or o0il) boiler to be finished,
the condensation turbo generator set tc be made opera-
tive, besides the general services like water supply
(for feed water), electrical distribution, etc.

- As the bleaching sequence is proposed to be changed

in Model C, in order to reduce chlorine as bleaching
agent and substitute the same by peroxide and oxygen,
the capacity of the chlorine and alkali production plant
changes, too. In other words, the whole bleaching che-
micals preparation plant will be different, i.e. new.

This means, however, that the electrolytic plant
equipment as already supplied to Iwopin would be availa-
bel to sale, or for the installation elsewhere in
Nigeria.

o T T
|
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3.3. Technical and Organizational Concepts

HRAG/GOPA'sconceptual approach of the partial rehabilitation
of the mill originally resulted in the following 3 models: *

Model A: Operation of the paper converting plant with
power supply from the existing diesel generators,
producing paper in sheets from purchased rolls.
Due to insufficient economics, this model has Lkeen
dropped in Phase I of this assessement.

Model B: Operation of one paper machine including stock
preparation and the converting plant. Power supply
would be from a new large diesel generator, steam
for process from a new low pressure package boiler,
water from the water treatment plant.

Paper would be produced from purchased pulp.

Model C: The whole mill including pulp mill and forestry
operations is reactivated.
This model is developed here as the logical extension
of Model B, after this has been implemented and
successfully operated.

3.3.1. Production Programs

For Model B, i.e. one of the paper machines working, using
purchased pulp, 2 different grades of paper are assumed
to be produced:

Grade WC, the lower price "wood containing" writing
and printing papers without surface treatment,
and
Grade WF-1, the top quality "woodfree" papers, with a size
press surface treatment.

The furnish for Model B-concept is as follows (per Ft):

Grade WC, "wood containing" paper:

additives total 110 kg

total fibre 870 kg od

TMP (60%) 505 kg od = 590 ad
Chemical pulp, LF (40%) 335 kg od = 375 ad

Grade WF-1,"woodfree", surface-sized paper:

additives total 150 kg

total fiber 840 kg

of which 30% = LF 250 kg od = 280 ad
70% = SF 590 kg od = 655 ad

Both grades:

moisture content 6%: 60 kg

* see also Annex - 3.3 Block diagram
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3.3.2,

For Model C, two grades of paper, and one grade of sales
pulp are assumed to be produced:

Paper Grade WF-1, wood free writing and printing paper
with surface treatment, and

Paper Grade WF-2, the same paper but without size press
surface treatment.

The furnish for Model C-concept are as follows, per Ft.

Grade WF-1: Woodfree printing + writing paper, with
surface sizing

Additives total 150 kg

Fiber total 840 kg
of which 30%=LF 250 kg od = 280 kg ad
70%=SF 590 kg od = 655 kg ad

Grade WF-2: Woodfree printing + writing paper without
surface sizing

Additives total 110 kg

Fiber total 880 kg
of which 30%=LF 265 kg od = 292 kg ad
70%=SF 615 kg od = 684 kg ad

Both grades: Moisture content 6% = 60 kg/t

As far as production quantities are concerned, the
following base assumptions apply:

For Model B: The papermachine capacity, at 100%
efficiency, according to the specifications of the
supplier, Escher Wyss, is 200 t/d, or in 340 d/y,

68°'000 t/y. A rather conservative 73% capacity utilization
has been used, to arrive at 50'000 ft/y, whereby the split
of 35'GJ0 ft/y in sheet form, and 15'000 ft/y in rolls

has been made.

For Model C:

Pulp 101'000 ad t/a, of which 23'600 ad t/a market pulp
Paper, woodfree, with surface sizing 57'800 Ft/a

Paper, woodfree, no surface sizing 57'800 Ft/a.

The production of wood containing paper is not continued.

Reactivation of Production Lines Models B and C

In order to expedite the implementation of Model B and

to save on expeditures, it would be advisable to make use
as much as practicable, of equipment from those departments
which come on stream later, in Model C. This would be
particulary valid for general purpose equipment such as
pumps, motors, electric equipment, .strumentation,
(control)valves etc. ! o H L

LR T
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It goes without sayirg that such a procedure must be well
controlled and administrated, so that at a subsequent
revitalisation of the pulp mill (Model C) the parts can
be reordered.

Another advantage is that further deterioration by non-
use of those parts would be avoided.

The production line rehabilitation of Models B and C may
be described as follows:

Model B: Prnducing Writing and Printing Paper on One
of the two Paper machines

Fibrous base material is purchased in the form of short
and long fibered woodcontaining and woodfree pulp.

- Purchased pulp, in grades as required, is dispersed
{slushed) in (recycled) prccess water in the pulpers. The
pulp suspension is then treated in refiners (beating) for
optimum paper making properties. A number of chests
(tanks)are available for intermediate storage, homogenizing
and blending of the pulp suspension.

- Paper additives, required to give the paper specific
qualities (starch, size, fillers, shade or colour) are
prepared in the additive preparation plant.

- Various pulp qualities, broke (recycled production
waste)and additives are blended in the correct proportions
to form the papermaking stock.

- After final cleaning in rotary screens and hydrocyclones,
and addition of certain agents to prevent foaming and
fouling in the stock and water circuits and to enhance :
retention, the paper stock is made into the sheet on the 5
paper machine. This machine consists of a wire section,
where the paper web is formed, a press section where the
web is dewatered by pressing, and the drying section, where
the moist web is dryed to an (endless) paper sheet.

- Paper from the paper machine is rolled onto reel spools
and then transformed to a slitter rewinder for producing

a - custom sized rolls
b - rolls for sheet cutters
c - rolls for cut size cutters.

- For these operations paper cores are required, made from
kraft paper. For internal roll transport, a shuttle car
system is available.

- Custom sized rolls are wrapped, the heads covered, weighe@
and marked for shipping and dispatchedr

YA
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- For producing paper in sheets and reams, the sheet cutters
are used. After cutting the sheets are stacked in reams

(500 sheets), then wrapped in wrapping paper on the ream
wrappers and hence labeled and dispatched.

- For producing paper in cut-size (small size) sheets,
narrow paper rolls produced from wider rolls on a slitter,
are transferred to the cut-size lines consisting of
sheeters and packers, then palletized and dipatched.

- Culled rolls can be "salvaged" on the slitter/rewinder.

- Special small orders in sheets can be made to size on
the wuillotine cutters, using air tables for ease of
handling the paper stacks (reams).

- Paper cores for paper rolls and for internal use are
manufactured on the paper core making machinery, using
purchased kraft or bogus kraft (e.g. from Jebba) and glue.
Paper rolls are cut to roll size on a core cutter and
notcher.

- Trim generated at the roll slitters and sheet cutters

is pneumatically removed and, along w:th imperfect sheets,
etc. returned to the paper mill for re-use as fibrous
material ("broke").

[ For special properties, e.g. for offset printing, the paper
will get a surface treatment on the size press which is
incorporated in the dryer section of the paper machine.

For the purpose of this model, two basic paper qualities
are assumed:

a) woodcontaining writing and printing paper, repre-
senting a cheap economy paper for mass products like
schoolbooks, exercise books, computer paper, non-durable
publications etc., and

b) woodfree writing and printing paper for quality products
like offset printing paper, stationary, copying paper,
books, ledgers. This grade will be produced with surfacs:
sizing.

Model C: Producing of Bleached Gmelina Pulp and Woodfree
Writing and Printing Papers on Two Papermachines.
Sale of surplus bleached Gmelina pulp.

For this model, one grade of bleached pulp and two grades
of woodfree writing and printing paper (surface sized and
non surface sized) will be assumed.

- The pulp production line, from woodchip preparation to
bleached pulp baling will be comp}étgq as originally

IR
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designed, with one exception. in view of the worldwide
gradual decrease of the acceptance of pulp bleached with
elemental chlorine and of paper made from such pulp, it
is proposed to modify the bleaching sequence in order to
minimize the use of elemental chlorine.

The bleach plant equipment in place would further be used,
but differently arranged: Instead of the original sequence
D/C-E-D(orH)-E-D, a new segqunece 0, - D/C-EP(or EOP)-D-

D is proposed.

The oxigen delignification would be low consistency, thus
enabling the maximum reuse of the existing equipment.

Both, oxigen and alkaline peroxide are produced on site.

In this case, oxygen and hydrogen peroxide will replace

part of the chlorine. This modification has no influence

to speak of on the pulp properties, but the content of
chlorinated organic compounds in the effluent is drastically
reduced.

The departments for recovery of pulping chemicals will

be completed as per original design, but the electrolytic
plant for bleach chemical will be changed to suit the above
mentioned changes in the bleaching process. The capacity

of the chlorine-alkali electrolysis and the chlorine dioxide
plant can be reduced, or changed, respectively. Plants :
for oxygen and hydrogen peroxide have to be added. There ‘
will be no excess sodium hydroxide for sale.

The paper mill will be completed as orignially designed, i
i.e. both papermachines and the whcle finishing and i
converting plant will be put to works. :

Certain modifications of the stock preparation system would
become advisable, in case of availability and use of waste
paper for certain grades of writing or printing papers.

The availability of waste paper in Nigeria, in particular
form large printing shops, should therefore be investigated
as soon as a positive decision about the Iwopin project
reactivation has been taken.
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3.3.3. Reactivation of Utilities and Services,
Model B and C |

The general approach for Model B with respect to the
provision of the utilities and services is not to complete
the complex steam and power generation units, as this would
result in too high capacity and costs for the type of
operation envisaged for this model. '

Instead, it is proposed that additional diesel generator i
capacity and a new package boiler for process steam will :
be installed. !
This equipment may be kept or sold after the whole mill ;

i

(Model C) has been completed.

In Model C, the utility and service departments will be
completed as originally designed. !

As far as the individual utility units are concerned, the §
following arrangements are being proposed: i

WATER SUPPLY:

For model B: A process water supply capacity of
600-1000 m3/h must be foreseen. §

This quantity can be handled by one lagoon pump with reduced
impeller (or by a suitable smaller pump from the pulp mill :
inventory).

| For clarification, 1/2 - 1 Pulsator will be sufficient. i
To suit the lower throughput, some modifications at one
Pulsator may be required, in order to keep flow conditions
in line with the design parameters (Pulsators must be kept
in continuous operation for proper functioning}).

For filtrating, a suitable set of filter bays can be
selected to suit the lower capacity.

The diesel engines for driving one lagoon water pump, one
process water pump and the clearwell fire pump, must be
operational.

For Model C: The water treatment plant will be completed
to its full design capacity, following the original concept.
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!
|
EFFLUENT DISPOSAL i

For Model B: The effluent of the paper mill has only little
BOD load. It is sufficient to apply mechanical treatment

in the clarifier only for fiber and filler removal. The
aerated basins need not to be taken into operation.
Permission must be sought to return the effluent
(temporarily) into the lagoon at a suitable location.

For Model C: As per original design, all clarifiers and
the biological treatment must be operational. During tha :
early implementation stages of Model C it has to be assessed °
if the environmental legislation and proposed changes in

the bleaching plant lead to changes in the original design

of the effluent treatment plant.

POWER SUPPLY ?

For Model B: The relatively low steam and power demand
do not justify the high cost of taking into operation a
power boiler or a package boiler and a turbc-generator.

Instead, it is proposed that power will be supplied by
the existing 4 diesel sets, complemented by about 5S5MW diesel
power from one or two additional diesel generators.

Generation and distribution will be on the 3,3 kV leveil,
feeding 3,3 kV/415 V transformers and the operational 415
V distribution centers, and 3,3 kV motors, where necessary.
Diesel o0il will be supplied from the existing diesel oil
storage tanks.

An alternative to the purchase of the diesel set(s) could !
be a leasing arrangement. The leasing period would be
defined by the time required until model C, the whole mill's
rehabilitation, leads to the operation of the existing

steam turbines.

For Model C: Basically the originally foreseen power
generation with turbogenerators, using steam from the
recovery boiler and power boiler will be operational. The
diesel generators for standby and emergency power remain
available.

The power distribution systems will be fully completed.
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3.3.4.

STEAM SUPPLY

For Model B: As mentioned under power supply, the
relatively low LP-steam demand of Model B technically does
not justify the operation of the existing steam and power
plant and the high cost of its completion.

Instead , a new low pressurc package boiler with a capacity
of about 25t/h steam is proposed to supply the paper machine
drying section with steam.

This boiler will be fired with fuel o0il from the existing
fuel o0il supply system.

As an alternative, the existing package boiler could be
completed and activated as a low-pressure boiler, in case
this is technically feasible.

However, in order to be on the safe side, a new package
boiler has been accounted for in the reactivation investment
budgets.

For Model C: HP-steam will be generated with the reccvery
boiler and the power boiler.

Low pressure process steam is taken from the steam turbines,
the LP-package boiler used in Model B will become redundant.

Buildings and Civil Works

For Model B: The civil works portion provides for the
patch-up work on the paper machine hall, all the
concretechests (incl. lining) and other structures for
process machinery (incl. grouting), railings etc.

The raw water pumping station needs clean-up and repair
work; the primary effluent clarifier appears to require
only minor repair. The pumping station of the effluent
will need a protecti'e roof.

The new diesel generator set, as well as the new package
boiler will be located on new concrete platforms, and in
a simple shack type structure.

The townsite, at least parts of it, is to be renovated,
repaired, refurnished and connected to water supply,
effluent disposal and electricity.

For Model C: Basically, all mill buildings and structures
as well as the townsite must be finished..

i
|
|
|
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3.3.5. Organizational and Manpower Regquirements !

The estimates of the manpower requirements have been

established taking the particular location of the mill

into account.

Personnel requirements for the forestry operations are
not included here, as they are covered in the wocd costs.

For Models B and C, the following numbers of manpower

requirements have been ~stablished:

Dept./Section Model B Model C
General management 3 3
Quality control unit 24 27
Administration 114 114
Finance 32 32
Commercial 42 42
Maintenance 126 181
Production 237 451
Total mill 578 850

(for detail vide Annex 4.3.-2)

It has to be borne in mind, however,

that all the

administration and operational personnel has to be
recruited and properly trained well in advance of the mill's

start-up.
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3.3.6. Tentative Schedule for Implementation

A combined time schedule for the consecutive implementation
of the Models B and C has been developed. The corresponding
capacity utilizations of the paper machines, and the pulp
dryer are correlated as follows:

Model B Model C

year 1 2 3 4 5 6 7 8
Paper machine 1
production* (%) 0 0 60 85 85 85 85 85
Paper machine 2
production* (%) 60 85 85 :
Pulp dryer
production* (%) 50 75 90

*% of design capacity of the machines

When tackling the model B, the following activities require
effective implementation and detailed time scheduling:

1. Contracts with vendors to establish detailed rehabili-
tation budget

2. Site survey by main vendors

3. Contracts with vendors for rehabilitation and additional
equipment

4, Period for rehabilitation work and additional equipment
supply

4.1. Housing and civil works
4.2. Equipment rehabilitation
4.3. New equipment supply
4.4. Shipment, erection

5. Start-up and commisioning
Model C:

The dctivities for the completion of the pulp mill and its
auxiliaries are considerably more extensive than for Model B
but the erection can be realised virtually without inter-

.‘/..
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ference with the production activities of Model B.

A full scale erection management will be required.

The following tentative list of main activities would
require careful detailed scheduling:

Activity:

Negotiations and contracts with construction and erection
contracting groups, local and expatriate

Formation of site management organisation and staffing

Contacts with vendors to establish detailed rehabili-
tation budget, incl. expatriate commissioning personnel

Site survey by vendors to establish condition and
completeness of existing equipment and needs for
additional equipment.

Checking of basic engineering and completion of detail
engineering (at vendor's home offices and at site office)

Contracting of additional or replacement equipment

Supply of replacement and new egquipment, spare parts,
etc

Completion of equipment erection and civil construction
incl. tonwsite housing and facilities

Start-up and commissioning completed.
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4. Assessmen: of Impact of Reactivation
4.1 Method of Approach and Main Assumptions

The financial and economic assessment takes into account the proposed technical and
organizational concept and follows the tentative implementation plan (vide 3.3.6).

The analysis covers a total period of 17 years starting in 1991 and including all imple-
mentation works. The re-activation plan calls for commissioning of Model "B” (paper ;
line) in 1993, while the pulp production is proposed to start in 1996. The economic pro- !
ject life of the rehabilitated paper line is 15 years, i.e. ending in 2007. |

The assessment assumes further that production and sales of printing and writing paper |
will meet the planned leve! of operation within two years while the production of :
bleached short tiber pulp i< expected to require three years.

The calculation of the internal rate cf return is made in real terms. It is assumed that the
1990 constant prices do reflect the real price and cost level. Inflationary effects may be
judged upon by the sensitivity analysis.

The assessment of the re-activation is further based on 340 working days per annum and
a three shift operation. Average capacity utilization has been assumed at 85% for the
paper mill and at 90% for the pulp mill. The paper production is expected to reach this
level in the second year, the pulp mill in the third.

4.2 Investment Costs and Financing
4.2.1 Investment Costs

The investment costs for re-activating Iwopin Paper Mill are summarized in table 4.2-1.
Further details are provided in Annex 4.2-1. They consist mainly of

- pre-operational expenses
- fixed investment and
- working capital requirements

The estimated capital expenditures for the additional machinery and equipment are cur-
rent 1990 prices. 'El)'hey include price and quantity contingencies of 5 - 10%. The prices of
major items have been established on the basis of quotations from the machinery sup-

liers. Import duty of 10% for ail investments before 1993 and 15% thereafter have

een taken into account. They total US $ 16.9 million. The costs of civil works and local
inputs follow the estimate of the Parsons and Whittemore Organization of 1987 but have
been inflated by an average annual price escalation rate of 12%. The delayed re-activa-
tion of the pulp mill requires to convert the 1990 capital costs first into current terms by
applying an average annual price escalation rate of 4.8%. The current term projection is
then deflated by a general deflator of 3.5% p.a. to convert the nominal terms into real
terms.

The projected working capital requirements are based on the following conditions:

- local material stock 1 month
- imported material in stock 3 months
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- work in process 10 days
- finished products I month
- trade debtors 30 days
- trade creditors 30 days
- cash requirements 30 days
4.2.2 Financing

The tentative financing scheme considers a 50% state capital injection with total capital
costs (including working capital) of about US $ 310 million. This requires:

- equity financingof  US $ 155 million
- loan financing of US $ 155 million

The loan financing is split in two components:

- loan 1 of US $ 38 million
interest rate 26.5%

repayment period 12 vears
- loan 2 of US $ 117 million

interest rate 15%
repayment period 15 years

4.2.3 Summary of Investment Costs

The estimated total investment is summarized in table 4.2.3-1. It reflects preinvestement
expenses of US$ 32 million and initial capital expenditures of US$ 57.2 million for the
paper mill and US$ 186 million for the pulp mill.
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Tablc 4.2.3-1: Investment Summary (1000 USS$)

T lwooin Paper Mill-Phased Re-activetion: Erection Erection--fiogel 8" --fodel 8’ --Nodel 8" -—Mode]l "C ' --Nodel (" --Model'C" --
n 1

Miavestuent I 1990 1991 1992 M3 19% 1995 199% 197 1998
7] 1 -

730 Pre-operstional Exmenses t

131 Engineering Consultancy { 0 Q Q8 hit g 1L,9% S.188 0 0 ]
112 PFanagesent Comsultancy I 0 0 [} 4 g £,058 9.588 0 a 0
33 Training i 0 1} Q 3 0 1 Y g '} [}
P14 i

135 Pre-operatioral Eipenses 1 0 HY A7 0 16,016 15,663 [ 0 b]
% 1

737 Fizeq Investeent 1

138 Luildings and Civil Works 1 g 0 (%Y 6,40 0 3,05 ,on 0 0 8
739 Rachinery snd Equipeent ! ] [(RAN T 41 0 11872 8,%7 0 [1} )]
T3 Fumiture § Office Equiosent H g Q ()] 0 [t} ] 0 44 [ 0
T4l vehicles ad Boats 1 0 0 ] 0 0 J 19,868 o} 0 0
42 nachine Tools I 0 1] g D] 0 [+} 0 e [i] [}
i3 I

744 Fired Investeent I 0 s B2 1900 0 14,910 149t & i 0
3] i

746 dorking Caoital Change H

n? 1

RS rateriel in Stock 1 0 ¢ 8,768 3,683 0 (2,087) 1,07 1 b
9 Finished Coods Stock 0 g ¢ 3% 1,401 2 18 1.45 T
753 uWork in Process Stock 1] 0 1} 1,090 us 6 64 S66 oY
751 Trade Debtors i 0 | 0 3 2,022 1% . 2,204 1,183
152 Trade Creditors 1 0 i g 3.7 1,2 ()] (1) w7 31
753 Cash Requiresents 0 ] 0 1Y 131 5 182 148 %
7% I

755 Vorking Capital &uilt- i [} 0 8,768 9,30 .18 (L) LM £, 1.8%
7% 1

757 TOTAL INVESTHENT 1 0 RBur 28,08 9,30 133,65 85,42 Lm §.87 181
758 1

TOFIMANCING !

160 oo mmmaeeee e 1

761 State Capitsl 1 (4 ¢ 3154 1} 0 116,808 0 [} 0
162 Loan Finmcing 1 0 5% 0 0 116,758 0 [ [ 0
763 {

768 TOTAL FINNCING 1 0 3797 1,9 ¢ 116,758 116,808 0 0 0
65 [
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4 3.1 Revenues and Costs (for details refer to Annex 4.3)

4.3.1.1 Revenues

Sales revenues are based on the following current 1990 CIF Lagos prices .

Table 4.3.1-1: Product Prices

Product Quality Application Unit CIF Lagos |lmpont Duy] Ex-Factory Pricc
Price 03/90 Nigena | Expont
P+W Paper Lower Grade Exercise Book US $/mt |90 - 1029 15% 920
Wood Containing  [Computer Paper
School Books
P+W Paper |Higher Grade Suationary US $/mt 1100 - 1250 15% 1100
Woodfree Copying Pager
Surface-szed
Pulp CP Bleached. US $inde WD - 750 1 04 450
Short Fiber
CP Bleached, US S/adt S - 850 [ DXA No Local Praduction
Loag Fiber

The sales volume is calculated by elimination changes of stocks from the planned pro-
duction output.

4.3.2 Costs
(1) Material Costs

The financial analysis considers the following unit costs of the major materials as quoted
in March 1990 in Nigeria (for further details refer to Annex 4.3-1).

Table 4.3.1-2: Material Costs

Material Unit  Material Costs Import
at Paper Mill  Duty

Gmelina Pulpwood Us$/m3 24

Sodiumcarbonate Uss$/t 456

Caustic Soda (NaOH) UsSs/t 760

Sulphur USS$/t 823 -

Sulphuric Acid(H2504) Uss$/t 575 '

Sodium Chlorid/(NaCl) US$/t 152 '

Salt Cake (Na2S04) USS/t 247 ‘ 30

Lime Stone

uss/t . 99 .
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Material Unit  Material Costs Import

at Paper Mill Duty
Bl LF Chemical Pulp Uuss$/t 910 85
TMP Pulp USS$/t 682 62
Bl SF Chemical Pulp Uss/t 800 75
China Clay Uss$/t ol6 123
Size USS$/t 1455 242
Alum uss/t 500 -
Starch US$/t 836 -
Sougee: supplicrs in Lagos

(2) Personnel Costs

The projected payroll estimate of Iwopin Paper Mill include salaries and wages as well

as social benefits and housing allowances payable in Nigeria. Expenditures tor uniforms A
and medical care have been accounted for separately. A summary of the mill's annual ;
payroll is given below. For further details refer to Annex 4.3-2. ;

Department Payroll (1000 Naira p.a.)

Model "B" Model "C"
General Manager’s Office (1) 519 555
Production 2612 4,958
Maintenance 1,819 2,686
Administration 1,631 1,631 ;
Finance 1,181 1,181 ;
Commerce 884 884 %
Total 8,645 11,895

For the transportation of workers the costs of about Naira 105,000 has been taken into
account.

(3) Utilities and Services

Utilities and services comprise mainly to the following items:
- electric encrgy

- process steam »

- process and sanitary water

- repair and maintenance services.

In the case of electric energy and steam supply Model "B” and Model "C" implies two
supply concepts: for Model "B" electricticity is produced by the diesel generators while
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the steam supply is separately arranged via the steam block. In Model "C™ the high pres-
sure steam drives the steam turbines and is then fed into the pulp and paper production.

The relevant consumption rates are given below for both Models:
Model "B*

Electric Energy
Supply via diesel generator

Requirements:
- paper production 800 kWh/ft of paper
- others 50 kWh/ft of paper
- diesel equivalent 0.3 kg of diesel/kWh

Process Steam
Supply via steam block
Requirements:

- paper production 2.5 tof steam/ft of paper
- steam equivalent 14.0 t of steam/t fuel oil

Model “C"

Electric Energy and Process Steam
Supply via HP steam boiler and steam turbine

Requirements:
- slush pulp 0.219 tof fuel oil/bdt pulp
- dried pulp 0.340 t of fuel oil/bdt pulp
- paper 0.155 vof fuel oil/bdt pulp
- others 0.020 ¢ of fuel oil/bdt pulp

The diesel and fuel oil prices are Naira 375 per ton of diesel and Naira 424 per ton of
fuel oil in March 1990.

Process and sanitary water refers to the following specific consumption rates:

- process water pulp line 60 m3/bdt of pulp
- process water paper line 25 m3/ft of paper
- sanitary water 0.025 litre/employee and day

Since the water is supplied from the mill's own pumping stations, the relevant costs
comprise basically the operation of the pumping system and the water treatment. The
financial analysis considers average unit costs of Naira 10 per m3 of water.

Repair and maintenance costs consist in addition to the salaries and wages included
under personnel costs, spare parts and consumables as well as any contract works. They
are estimated at US $ 40 per ton of finished paper for all processing machinery and
equipment. For buildings and transport equipment the following percentage of their ini-
tial cost has been taken into account to cover the recurrent annual expenditure.

- buildings 1%
- vehicles and barges 3%
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(4) Insurance

The scope of the insurance coverage and the basis for estimating the premium in Nigeria
are summarized below:

Type of Insurance Coverage Premium
Rate Basis

Industrial all risks o flood, hurricane 0.15% replacement value

earthquake

o riot, strike etc.

Empoyer’s Liabtlity o employer’s legal 0.25% payroll

liability to em-

ployees
Motor Vehicle, o loss, damagc by 5.0% replacement value
Barges fire, lightning,

accident, theft, etc.

(5) Depreciatioa

Depreciation is charged on the straight line basis at the following annual rates which are
applicable tn Nigeria:

- building and civil works 4%
- Machinery and equipment 5%
- vehicles 20%
- furniture and office equipment  20%
- loose tools 25%
- pre-investment 33%
(6) Overhead Costs

Overhead costs comprise mainly:

- administration
- selling and distribution

The administration expenses represent about 37 of total operational costs. For further
details refer to Annex 4.3.2-1.

(7) Financing Terms and Conditions

The lending terms and conditions in Nigeria reflect the high intlation which officially
declined from S1% in June 1989 to 18.5% in June and 15% in September 199(0). But the
manufacturers claim that inflation is still around 24%. Interest rate, though varying from
one bank to the other, can be assumed in the range of 26.5% to 29.5% in November
1990). This is based on a prime rate of 25.5% and assumes a margin of 1% to 4%.
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Moratorium and repayment period depend very much on the projected cash flow.
Nevertheless commercial banks are more interested in short and medium term lending.
This refers to repaymeut periods of 1 to 2 years and 3 10 7 years respectively. Anything
beyond 10 years is not attractive to them. But United Bank of Africa can conveniently
allow for 10 years repayment provided that the cash flow verifies satisfactorily that re-
payment can be expected about 2 years after the loan disbursment.

The following terms and conditions have been assumed for financing the re-activation
package:

- loan | of US $ 38 million
interest rate 20.3%
repayment period 12 years
grace period 2 years

- loan 2 of US $ 119 million
interest rate 15%
repayment period 15 years
grace period 2 years

(8) Taxation

A profit tax of 45% is charged to the taxable net surplus. Losses generated during the
initial years have been carried forward.

4.3.3 Financial Contribution Margins

The difference of product price minus direct costs has been defined as the unit contribu-
tion margin. The direct costs are the expenses per product unit for raw materials, chemi-
cals, additives, electric energy and steam. The contribution margin per product unit al-
lows to establish the financial contribution related to a specific production volume. A
disadvantage, however, is that the margins of products with different capacity rates are
not directly comparable. This again is vital to identify the favourable product or pro-
ducts.

The financial contribution capacity (FCC) is the contribution generated by a product in a
specified period of time and based on the available production capacity. It is the differ-
ence between revenues and direct costs. Hence, the costs are determined by multiplying
the unit rates with the production capacity. The financial contribution capacity allows -
other than the margin per product unit - to compare products with different output rates.
To ease the analysis, the results are plotted in form of a stacked bar graph.

Figure 4.3.3-1 reflects a favourable contribution capacity of locally produced pulp and its
paper. Thus from this point of view there is a clear vote for Model "C". But the final
decision must also take into account the required capital investment for commissioning
the pulp production (for details refer to Annex 4.3.3-1). The relatively low contribution
margin o? short fibre pulp must be related to the low product price, a result of the cur-
rently depressed worl(g) market situation. ‘

- —— R
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Figure 4.3.3-1: Analysis of Contribution Margins
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Table 4.3.3-1 compares the contribution margins gcr proauct unit and the contribution
capacities. The FCC is based on a capacity of 122 adt of pulp and 67 mt of paper per
shift. ‘
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Table 4.3.3-1 Financial Contribution Margins

Margin Per FCC
Model Pulp/Paper Grade Product Unit

US $/1(1) US $/Day
"B” wood-free 1 (wf-1) 317 63,419
"B" wood-containing (wc-1) 288 57.580
C" wood-free | (wf-1) 582 116 431
"C" wood-free 2 (wif-2) 600 119, 00
"C” Bl sf ch pulp 89 32510
(1) puper: US S/ L pulp: US S/ade

4.3.4 FNPV and FIRR

The calculation of the net present value (NPV) and the financial rate ot return (FIRR)
follows the specific assumptions and the method outlined below:

the calculation applies the sunken cost approach

the time period for the analysis is 17 years. It includes two years for implementing
for the plant.

the calculation is done in real terms based on 1990 prices.

at the end of the projection period, the accumulative built-up working capital is
assumed to be recovered in cash

the residual value of the plant is considered to be zero for the paper line. This is
rather conservative since the expected machinery life of the main machinery and
equipment is over 20 years.

in case of the pulp line a residual value corresponding to the balance of economic
life (15 years) and actual usage has been considered. This is of particular import-
ance if the effects of postponing the commissioning of the pulp mill are inves-
tigated.

the ne: present value is computed for a discount rate of 10%

4.3.4.1-Analysis of Pulp Production Impact

The analysis of the different contribution margins demonstrated a clear advantage of lo-
cally manufactured Yulp. This, however did not take into account the capital re-
o

uirements. In the f

lowing the pulp production impact is examined by computing the

inancial rate of return. In a sensitivity test the commissioning of the pulp line is step-
wise moved from 1993 to 2002. If pulp for instance is to be produced in 1993, Model "C"
would have to be implemented immediately. o ‘
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The graph below illustrates the benefit of implementing Model "C" as early as possible.
The proposed re-activation concept considers commissioning of the pulp mill in 1996.

The corresponding FIRR is 17.7%.

Figure 4.3. _1: FIRR and Pulp Production Impact
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4.3.4.2 FNPV and FIRR - Base Case

The base case assumes the commissioning of one paper linc in 1993 and the start of the
pulp production in 1996. The anticipated sales of printing and writing paper total 1150
tons annually. The financial rate of return has been computed at 17.7%. The net present
value at 10% is US $ 107.4 million. The cash flow for computing the FIRR is contained
in Annex 4.3.3-1.

4.3.4.3 Sensitivity Analysis - FIRR

In addition to the calculation of the FIRR for normal conditions (base case) the effects
of reduced/increased, paper prices, pulp and pulpwood costs, salaries and wages, epergy,
capacity utilization and investment costs have been analyzed. The financial rates of re-
turn are listed belov:.
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Table 4.3.4.3-1: Sensitivity Analysis - FIRR

Tvopin Paper Rill-thased Re-activation:

Plamed Plant Commissioning Year
Model’8" : 1993
Nodel'C’: 9%
1
Parmmeter 1 - -1t -t -58 R S R 15t pod
1
Paoer Prices I 8.2 10.7 13.1 15.8 1.7 19.9 n.e A1 .1
Cost of Ieported Pulp I 0.7 19.9 19.2 184 1.7 1.0 16.3 156 1.9

Pulowood Cost 18.6 18.4 18.1 12.9 177 1.3 17.2 12.0 8.8

Salaries and Uages I 12.8 12.8 12.8 1.7 1.7 17.7 1.8 17.¢ 17.6

Cost of Energy I 17.8 7.8 17.8 17.7 177 12.7 176 17.6 1.8

Cacacity Utilization I 1.8 1.8 15.8 16.8 172 8.6 9.4 2.3 A

[nvestsent Casts I 2.6 0.5 19.5 18.6 172 16.9 8.1 15.4 .7
1

The results of the sensitivity analysis may be summarized as follows:

- the FIRR reacts highly sensitive to changes in paper prices and the the capacity
utilization resrectively sales volume.

- changes in pulp or pulpwood costs and investment costs have only a marginal im-
pact on the profitability ,

- theeffects of variations in personnel or energy costs can be neglected. ’.

The following graph illustrates the sensitivity of the FIRR to the key performance pa- ,
rameter. !

Figure 4.3.4.3-1: Sensitivity Analysis - FIRR
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4.4 Projccted Finances

The projection of finances covers the period from 1993, the year of commissioning the

paper production, until 2007. All calculations are made in constant 1990 prices. They
comprise:

- Profit and Loss Account
- Cash Flow for Financial Planning and
- Balance Sheet

The projections follow the specific assumptions and the method cutlined below:
- all long and short term liabilites are maintained at their level as of 31.12.1989

- the projections are made in US $ to compensate the effects of the domestic infla-
tion to some extent

- the assets and liabilites as of 31.12. 1990 have been converted to US $ by using an
average exchange rate of 1:1.1 This might be on the lower side considering that
the average exchange rate varied from 1.5 US $ per Naira in 197710 1 US $ per
Naira at the beginning of 1986 (for details refer to Annex A-4.4-0). However it
takes also into account the current status of the equipment. Further it has the
advantage to provide an easy reference to all local loans. Since these loans are
not serviced there is not the problem of calculating the financial charges.

(1) Profit and Loss Account

Details of the profit and loss account are contained in Annex 4.4-1. The projection con-
firms the vital impact of the pulp production. Accordingly the project is expected to ge-
nerate a positive net surplus only after commissioning of the pulp mill (Model "C"), 1.e.
from the year 2000 onwards. The delay must mainly be attributed to the high deprecia- .
tion allowance and the heavy financing costs. Thus the financial performance of the pulp |
and paper mill is very much related to the share of equity financing and the actual lend- |
ing terms and conditions. ‘

(2) Cash Flow for Ficancial Planning

The detailed cash flow for financial planning is attached in Annex 4.4-2. The forecast
demonstrates once again the heavy burden of the loan lending costs: a cash surplus from
operations is projected from the second production ﬁar (1994) onwards, while the cash
flow after debt services turns positive only in 1995. The accumulated deficit has been ab-
sorbed by the accumulated cash surplus in 1999.

1 In the past, the fixed asscis have been converted from US $§ to Naira by the average exchange rate
during the purchase time, i.e. mainly from 1977 (0 1983. No distinction was madc between local
and foreign costs. Thus, it would actually be required to convert the fixed asscts iralo US $ on the
basis of &nc‘actually applicable cxchange rate in order to provide for a realistic depreciation al-
lowance, since all other operational costs are cxtremely inflated. ' o

[ T
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(3) Projected Balance Sheet
The detailed balance sheets can be seen in Annex 4.4-3. It reveals a worsening

debt/e_?uity situation due to the accumulation of losses during the initial production
years. The same holds true for the company’s working capital position.

4.5 Break-Even Analysis

The break-even analysis is carried out for the entire project period by splitting the ope-
rational costs into their fixed and variable elements. The computed results are contained
in Annex 4.5-1. Accordingly the project is operating initially above its break-even level.
In 1999 this level drops to 86% and from there declines steadily down to 519 in 2007
due to declining interest costs and depreciation allowance.
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5. CONCLUSIONS

The conclusions to be drawn from the results cover

a) technical and
b) financial subjects.

On the technical side it can be concluded, that all major
departments are equipped with machinery of first class
manufacture, all designed for rigid operation conditions
and reliable performance.

As far as the technical condition of this equipment goes, the
only way to obtain really reliable information on the
reconditioning and refubishment costs is to have specialists
of the main suppliers engaged to do the appraisal work, and
have their appraisal reconfirmed by an independent technical
institution, like the German TiiV, or similar.

On the financial side it becomes apparent, that without the
application of the "sunken cost approach", the reactivation
project would not be viable.

It is to be noted that on top of the large amounts already
spent up to now, considerable funds would have to be allocated
to reactivate the Iwopin project.

A further important conclusion must be drawn regarding tha

wood supply situation, i.e. the plantation of Gmelina arborea
trees. Presently, it is at an insufficient minimum, which would
result in a wood shortage after approximately 10 years of mill
operation.
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6 . RECOMMENDATION

b)

The following main recommendations apply:

a) The stepwise reactivation should be adopted, for the

following reasons:
-It is technically and economically feasible.

-It is a considrably less demanding task and thus has
better chances to be successfully implemented than the
whole-mill-one-step-approach.

-The first step (Model B) requires lower investments, i.e.
it will be easier to raise such funds.

-The success of the first step (Model B) will provide the
basis for Model C, i.e. once it has been proven that

a part of the mill can be made operable, a raising interest
and readiness to invest into its completion can be expected.

Parallel co this, attempts should be made to interest a
large international pulp and paper manufacturing company
to take over the project, complete and manage it.

This probably would mean privatization of the enterprise,
with all its consequences.

As soon as the principal decision to further follow-up the
project has been taken,

-the detailed appraisal of reconditioning requirements by
main suppliers specialists, and

-the reactivation of plantations

should be implemented.

A
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TERMS OF REFERENCE
FOR A CONTRACT FOR
HIGH LEVEL ADVISORY SERVICES ON THE REACTIVATION OF

THE NIGERIAN NATIONAL PAPER MANUFACTURING COMPANY LTD. IWOPIN PAPER MILL

Phase I1

1. Project Objective

The project objective is to assess the existing status of the IWOPIN
Paper Mill with a view to providing the Federal Government of Nigeria with
adequate information on the technological

and financial requirements to put
the Mill into full operation.

2. Background and Justification

In 1975, at a time when the overall periormance of the economy and the
growth of the manufacturing sector were impressive as a result of the oil
boom, the Federal Government of Nigeria took a decision to establish three
Paper mills in the country, namely, The Nigerian Newsprint Manufacturing
Company Ltd., The Nigerian Paper Mill 1ltd. and the Nigerian National Paper
Manufacturing Company Ltd., otherwise known as the IWOPIN Paper Mill.

The Nigerian Paper Mill, situated in Jebba, Kwara State, specializes
in the production of industrial grades of paper and exercise books and, as the
name implies, the Nigerian Newsprint Manufacturing Company Ltd. in Oku-Iboku,
Cross River State, was designed mainly for the production of newsprint for
newspapers. The Nigerian National Paper Manufacturing Company Ltd. at IWOPIN,
Ogun State, was designed to produce cultural grades of bleached fine paper,
utilizing local short fibre of bleached pulp blended with imported long fibre
pulp and bleached short fibre pulp sheets estimated at about 200 tons and 160
tons per day respectively. The IWOPIN Paper Mill was expected to have its own

chemical plant, capable of producing the required caustic soda, chlorine
dioxide, hydrochloric acid and hypochlorite.

Whereas the paper mill at Jebba and Oku-Iboku were installed and are

now operational, the IWOPIN Paper Mill has not been fully installed and
commissioned.

The IWOPIN Paper Mill is Jointly owned by both the Federal Government
and the three State Governments of Ogun, Ondo and Oyo, with the Federal
Government holding 86.56 X of the share capital of 140 million Naira ard the
remaining 13.454% owned in equal ratio of 4.5 % by the State Governmencs.
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The estimated cost of the mill in 1988 was 576.32 million Naira. At
the initial stage of the project approval very little could be achieved
because of financial constraints which were slightly alleviated through the
provisions of an off-shore loan raised by Messrs Birla Brothers of India, the
management consultants for the IWOPIN project. In addition, the Government
made some other releases of funds. By 1985, a total of about 297.37 Naira has
been released with a balance of about 278.95 million Naira which has since
escalated as a result of costs and Government's inability to mobilize
sufficient domestic and foreign resources to complete the work, install and
commission the various plants and equipment.

The above mentioned problems were brought to the attention of UNIDO
during the Director General‘'s visit to Nigeria and it was agreed that UNIDO
would send a staff member on a fact finding mission tc determine what
eventually could be done to assist the Government in its efforts to complecte
the installation of and put into operation the plant and equipment

The mission noted that the facilities at IWOPIN consists of inter alia
a wood yard, five 190 cubic meters stationary digesters, 3 brown stock washers
and a cehed pulp bleaching line. In. addition there are two 5 m wide
Escher-Wyss paper machines, three boiler plants and four electricity diesel
generators of 640 kw each. It was also noted that most of work had been dene
in cthe mill in respect of the civil engineering, construction and installation
of plant and equipment is about 75 Z finished. It was revealed by the
authorities that some preliminary assessment of the costs involved to finish
construction, installation and commissioning of the plant was done by a
company, messr. Parson and Whittemore of London, which estimated that cthe cast
could be approximately over US 200 million off-shore and about 1 billion Naira.

The mission recommended that the Government should endeavor to finish
and put into operation; (i) the paper converting plant with national or
international partners to produce sheeted printing and writing paper from
imported rolls (ii) the caustic soda/chlorine plant. It was alsc recommended
that the Government should assess the viability of selling one of the
Escher-Wyss paper machines or leasing them to interested partners in
neighbouring states preferably to Cellucam in Cameroon.
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Given the enormous resources already spent on the IWOPIN Paper MIl1
project and its strategic role in the country’s development in that once
operational it could supply the domestic market with adequate cultural grade
of writing and printing papers and eventually pulp which could be utilized by
small -scale paper producing units throughout the country as well as for
exports to other countries, the Federal Government would like to take a
decision on the activation of the paper mill based on a independent assessment

specifying the technical and financial implications of rehabilitating the
paper mill at IWOPIN.

In the light of cthe above, the Government has requested UNIDO's

technical assistance, as indicated in the letter from the Honourable MInister
of Industries, dated 9 August 1989, a copy of which is attached to the project
document. -

Hans Rahm, Ingenieurplanungs AG, Maennedorf, Zurich, Switzerland

(HRAG) was contracted for the execution of the work in two

Phases, as
described in 3.

Phase I was completed and the conclusion was that the mill has one
chance to be economically reactived by a stepwise approach, starting with the
temporary operation of one paper machine using puchase pulp, drawing power
from diesel generators and steam from a steam block. The estimated additonal
investrent will be approx. US$ 45,000,000 and will have a FIRR (financial
internal rate of return) of nearly 16 I before taxes. Based on this result our
recommendation is to start Phase II of the pro ject.

3. The Contractor’s Responsibility

The main task to be completed by the contractor will be a
comprehensive technical and economic assessment of the IWOPIN Paper Mill with

recommendations to determine the viability of reactivating the project as
originally planned.




P-5108/03.6-2 Annex A-1 P.4

This will be achieved through a two-phase investigation program:

Phase [

Phase I1

The following

(1)

(i1)

(iii)

(iv)

(v)

(vi)

Consists of a first overall techn

ical and financial assess-
ment of:

a) the general condition of mill equipment, buildings and
infrastructure, i.e. are they still suitable for the

Project reactiviation, or is too much lost by deter-
ioration.

b) the stepwise approach of reactivation, and the re-

spective conditions.
ALREADY DONE

consists of:

a) consolidation of the findings of phase I, as far as
the first step of the mill operation is concerned,and

b) the assessment of technical and financial implications
involved in getting the whole project, i.e. including
pulp mill and foresting operative.

work sections will be performed, within the two Phases:

Review and assessment of the mechanical status of the

equipment and the degree of completeness of erection ui
equipment.

Assessment of the plants capacities on basis of availabilicy
of raw materials.

Brief overall assessment of the availability of fibrous and
other raw materials as well as the products market situation.

Evaluation of the design and structure of the various plant
sections, inspection of plants and assessment of technical

requirements to complete construction of the mill in a
stepwise approach.

Review and assessment of plans for the structures and civil

engineering work including cost estimated to complete
construction.

Evaluation of the present and propositions to future

organizational structures of the IWOPIN Paper Mill ¢o
determine the requirements

- to complete the reactivation,
- to operate the mill sections,

- o operate raw materials supply and product markating.
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(ix)
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Evaluation of the financial requirements including analyses
of debt service ratio, total debt coverage to determine
investment cost Projected annual investment expenditures,
working capital requirements, etc. to complete and put into
operation the IWOPIN Paper Mill.

If no Stepwise reactivation appears advisable
alternative options available to the Government including
the possiblities of extending equity participation to

nationals and neighbouring states, or sale of some plancs,
machinery and equipment.

» assessment of

Prepare reports on the basis of the above with specific

recommendations on the reactivation of the IWOPIN Paper
Mill, for both phases I and II.

4. Services of the Contractor

(1)

(ii)

(iii)

(vi)

The contractors teanm will consist of:

- 2-3 engineers with longstandine experience
paper mill design, construction and operation, including
paper finishing/converting, chemical preparation and
recovery, and steam and power generation. Knowhow in cost

estimating also required. One of them is to be named as team
leader.

in pulp and

- 1 forest specialisct.
- 1 economist/financial analyst/marketc analyst

- a legal advisor may be chartered by the contractors
locally, if the nessessity should come up.

A total of 7 m/m consulting input is envisaged. The split
between field and home work is to be decided by the
contractors team leader, in accordance with the requirements
as determined during the imp:ementation of the assignment.

The contractor is also expected to provide the services of
other home based personnel and facilities as deemed

necessary for supporting the contractor’'s team that 1is
assigned to the pro ject,

The contractor will work 1in close collaboration with the

Federal Ministry of Industry and the Management of IWOPIN
Paper mill project,
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(v) The team leader of the contractor will visit UNIDO for upto two vorking
days on each of the following:

- initial briefing: vithin a wveek from the date of the award of

the contract

- intermediate reporting: after Phase I report submission

- intermediate reporting: 2 months after starting date of Phase II

- debriefing: on completion of the field work and
’ preparation of the -final report

5. Travel and Living Expenses %

-

(i) The contractor will be responsible for the international travel and
DSA of the members of the project team.

(ii) The contractor will cover the cost of internal air travel within
Nigeria.
(iii) The contractor will also be responsible for the travel and DSA for

the team leader’s visit to UNIDO.

ESTIMATED WORK PERIODS

The work on Phase I should be carried out in approx. 2 months, and the
~ work on phase II should be carried out within approx. 4 months.

Language of final reporct: English

Number of copies to be
+ supplied: 10 copies each of phase I and phase II

Date of delivery of final
report: 2-3 months after completion of gission
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Domestic Consumption of Printing and Writing

Paper 1990
Consumer Al lrport Price CIF lLagos
Paper Crade Cranoege Requi rement {USS) March 1990 Source
(gem) Narm Location (=t p.a.)
Reel Sheet
white Band Paper 60 - 80 Apex Mill Lagoe 15,000 900 950 Finland or
Brazil
6 - 70 |Oemrd Paper| Lagos 7.000 920 70 Finland
rill Led. - ! 1029 Brazil
Qmolayo Ondo State 4.000
Printing Led,
Star Paper 4,000
rills
Star rodermn 6.000
Paper M1l
Other Prin- 54,000
ters ad
Publishers
Subtotal 90,000
Barjc Paper 40 - 50 Apa Mi1l Lagos 6,000 1,100 1.1%0 Finland or
Brazil
43, 50 Qrward Paper| Lagos 3,000 1,200 1.2%0 Boazil
Mill Led,
Crward Sta- 2,000
tionaries
Other Print- 9,000
cre
Subtotal 20,000
Total 110,000
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Sources

and Prices

of Chem

icals

Source Price March 1990 (Naira/t)
Chemicals Import|Local| Local supplier |[CIF Lagos|Ex-facto-]Cost at
uss/t ry Iwopin M.

Sodium carbonate (Na CO3) X 200 - 300 3'600

2

Caustic soda a 100% (NaOH) X 5000-~6000

Sulphuric acid a 100% (H,S0,) X Drury Industries (2'900) (2'9502))
Lagos 3'050 3'100

Lime stone (CaCOB) p Marble Industry 450 (ex 780
at Ajaokuta mine)

|

Sodium silicate liquid X Johne Edge &
Company (Nig.) 2'800
Ltd., Lagos

2) 850 Naira/t have to be added =2very *“ifth tire for vlastic jerry cans

¢-9°¢£0/8016-d

£°2°C - ¥ Xxauuy

1°d
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Sources and Prices of Additives

:chips or powder - - -

Source Price March 1990 (Naira/t)
- |Additives
Import | Local Local supplier |[CIF Lagos |Ex-facto-| Cost at
% ry Iwopin M.
Alum X Drury Industries, 3‘9003; 3'9003;
Lagos 4'500 4'500
Rosin size X Germany 2'100 DM/t 11'500
Starch (cassava or X there are many 5'950- 6'000
maize basis) local suppliers 6'950 7'000
(x) no import
due to
duty rate
of 200%
China clay x 3'850 4'870
Wrappingzpaper X Nigerian paper 10'943 11'250
(125 g/m%) mill
2) L. 1
:4) kibbles

¢-9°t0/801LS-d

£°2°2 - ¥ Xx3uuy
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Employment of Iwopin Paper Mill

November 1987 February 1990

Managementl) 2 2
Engineering, Workshop,

Garage 14 )

Utility 9 ;

Draw;ng Office 5 ; 31
Electrical Workshop 15 ;

Civil Works 9 ;
Production/Warehouse 3 ;
Transport 16 11
Accounts 8 3
Stores/Purchasing 11 7
Personnel 12 11
Medical 3 2
Security 31 40
Fire Brigade 15 11
Secretary 2 -
Lagos Office 9 11
Total 164 129

Source: Iwopin Paper Mill 1) incl. chief accountant
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(3 levs: 11ae
tian status - s -~ .
(:.: p; - 5,1 €L F, el 7,0LE t,05%n il
32/678 Wlor=)
(c) “2iarce - : L . . .
Trnu)1s L, G i,918 S,473 r,e0y T,
toorn (Tore) :
J
> - |
N i Detlzils etcec) & under 7nnex.: ,
2.0 eI TS A ) T BTORT: ire gelrs fumnesrised  felow:
<.v C. C. Pipinr - (#bove “2mm diel.)
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(t) Instzlled L2 Nos.
(c) Balznce instzllstion = 9, 3L% Nos

Of tre total requirement, 147 harncers for Fower Sroup
< o
Steam pipin; zre suprlied by owner. Rest of thre

quantity to be suprlied #na fobricated by Mal Contel ttor

560 Tanks for site wczzencly ant erection:

Particulars Witharawal | Shave out|Lrect tank ~ela t Crecr oo
from storec|baterial ) ou
& ook tlates Te =t
_ () ‘stimztea e . ey Voo
- Totul(Tors) 1,487 1,447 1,437 1.0 T.es
(b) Instzllaticn
(= on - 1,420 1,257 1,153 €9z Pl

(¢) Ralarce instA , , o . e
alletion(Tons) 67 100 2¢h §9/ b,
3.2 Tanks (Zhzop Fobricetea)  crection:
L5 e Ao Set on
rarticulars ;;;:dg;;;éc fourd- nrout Check out
' ' - ation. and test.
totz1(Tons)
(b) Installetion ]
status{as on 51 L6 L3 MNIL
30/6/83)(Tns)
(c) Balaonce -
Instzllzation 38 I3 L6 89
(Tons)
.0 JLUSUL, TToM:
(2) Total estuimated quantity = 47,2301 sg.metres
(b)  Irstalled = NIL
(c) ' PBalence installation = 47,301 sq.Metres
- . - 3 - . ‘




P-5108/03.6-2

5.0

6.0

8.0

9.C

Annex A - 2.4 P.3

(2. FREACTORY:

(2) Total estimzted quarntity = 320 tons

(b; Instzlled = NIL
(c) Balance inst:llation = 320 tons

T 119IvG:

(i:) Toilzl estimsted gqonruity = 1€7,5300 sq.netres
(L) Irstezlled = BUU sq.metres
(¢} Eezlance inrtallatiin = 166,520 sg.metres

INSTRUMENT PANELS & CUNSOLE:

~y
(19
~l
~
-
C
N

Tot 1 estimnted curntity !
(b) 1Irsteclled = NIL
Ralance inszt-llation

"
~
\
o]
0
L]

IVIThiG WD CfOBLo, wTaING o TLUnilG:

(a) Total estimzted guantity 2,663 ihas.

(Lt} Inztalled = NIL

(¢) *ulance instezlletion = 2,6h3 Nos.

D AN IRCRIERS S SITIG D
Particulz Withdrawl Instel Chezr 0t
srriculers from stores Ccnpletely eng test

(=) nstéﬁggeg total 2L3 2L 3 213

(p) Instzllaticn status - 205 ML

(25 on 30/6/82)(los.) 27 >
(c) Zalance 36 15 243

Inrtallation(Nos.)

NNT.:= In acdcition to atove, the control panels
supplied alongwith the eqguinments ere to be

instzlled by the contractor.
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P
J
i 0T
E 10.0 FOTURS :
{
; (a) Total estimatea quantity = 938 ros.
(b) Installed = 27 Nos.
(c) Balance installiestion = 911 Nos.
11.0 LIGE "INC & PO !ER OUTLFTZ:

(a)  Totil estim:tea quantity = 5 189 Nos.

(o) Installed = 92l- Nos

{c) Hzlance instaliation = L,22% wes.

NGl i =

(i) Only Lightings fixturez 1o rte supplied ty
the owner, 1l necessery wirin. ana

ot conduiting stall e sup: llerst and irstzlled
DY contractor.

(i:) For ocut coor Yi- tir: noles, civoies etc,
snell be supprliec #nu lrela!.=C .y U
contirector,

(ii1) ALY iigttinys adistrirutics zznele ond lighting
transformers srell ts sup; :ied ty tle owrner
but instzlled by the contir: ctor,

(iv) r11 power outlels includin. welaing outlets
snall te supplied Ly tre owner.

(v) #11 switcn, sockets for indocr ligtting
srh.ell be suppliec and ir:ztelled by the cortiroctur,

o

12.0 FCF2 Cr LIS & TRIYS

To

. T . To pull 1 Crecr.
L Witrndraowl . v insts} | AT p Connections]
Farticulers inscal ) Talle Lra e
fron sr.ores:urport carcle-
sun troy

(a) Total - . ' . .
stimated 17,890 7,890 |17,64%C| 17,690 17,069C 17, 6%(

(b) Installa- _
tion s N1l
30/06/8% ‘
(Metres) .

(c) Bzlance -~ |
installs 13,610
ticn(Metred

13,910 |13,910}17,890 17,840 17, 8¢
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(i) Only cable trays and a2ll types of catles shall
ve supplied by the owner.

(ii) All Cable trays supports to be supplied &nd
instelled by the contracter. 3upports for
.cabiee brenching off Irom mein catle Irzys to
rotors/equipmenis/contrsl panels etc shall ue

supplied ana 1inctzllea b the contractor.

(iii) The quantities (running length) of cuble
troys ere shown. &Lstimiléel guentity of cir’

types of c=bles rre &r follows:-

() 1 ¥V fower Cutles - 240,000 meLres
(v} © EV Tower Tri.vs - 0,00 v
(c) 11FY Fower Catlers - 0,000 "
(d) 600V Control Canles - 275,020 "

(iv) ¢

conle joirting or terminatlicn wite for Héd A LV crllex.

.1 push vutton stztions snell be supplica

(v)

/i1 &
ard installed by the ceriractor.
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PiuoING JOBS - CONTH/CT 162-150 '
v
CWORK Cr3'FGORY: PIRI!S.(/ROVE ©D v @) JIL WILL  fKepotd <z
@
S~
(=]
. . . - ot
Total CTIVITY HDELSECRIPTIUOUN P
N [}
Quantity 'repare Spool | Withdrewlfron oo s ot g Inctul Fipe ™
T - Oreving Cicore Fabrication N Pittin s Veld ecut [Testing
Description |Meters (eters (Leters) (Meters) (fetere) |Oreters) |(heters)
Cc3 " - - .
Up to 150 |<0»b70 26,250 20,25¢ 2¢,25¢ 20,250 D¢ 25T 20,470
toove 150 | 8,982 8,732 8,732 8,732 $ 732 8,732 &, y8:
]
ca
- - . - - .
Up to 15C 1“,629 ) 1,609 114,629 114,(449 1);’6‘3 1)"6‘-9 ”6,629
co . )
fbD:(? 150 17,81:8 17,8450 17,58 17,¢5hd 17,506 17,500 17,6 8
Fower Grou
Fiping p 766 700 700 700 + 700 760 766
>
o
=)
o
X
»
MOTE: 111 Pipes; Valves and Filtings of “Cmi @ znd bLelow )
will bte supplied &0 in~t.lled by % =« F Contractor, ~
Estimated Nuantity = £0,000 Fctérs. .
el
(o)
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- . 7
CIVIL ¥
STATU L 0™ty ary L 3maT
Wt L Iu YPTAL BUTLDING 3
3 - edroom puplex - 183 tlios
acnelor Luarterls - 27 "
Fanuzenent  'A' Bunvalow - [ "
Hanagesent  '9' Sunpxalow - 26 "
wotel “Tnurlets - 7 "
inzel :lentral Facilities
(Jot yet com;:leted) 70,. completed) - 1 o,

T U TENTIAL BT T
lursery & Primary ichool - 66:. comnleted
dosmitel comunlex
(n)  .administrative/Dizronistic

and Lmergency Dlocks - Ot "
(b) Jard (Male, Muternity ond

Isolation - Sl "
(c) Caleteric & Launary - 70,. "
{d) Joneral Store - 100 "

ILL ITE
1. Cministrative 3lock
2. “raining Buildin:

3. Temporary l.aln Cffice
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Miil block diacararn

PACKAGE || [ PACKAGE
DIESE BOILER

(NEW EQUIPMENT MODEL B)

PURCH.
PULP |

v

7:7 - - — — — - - - - - - ~ - -~ = ~ 3 B - - r - ~ —— —
. . I
o wCOD L------uI UNBL. e BLEACH L—-——ﬁ STOCK Pl I FINISH., +
I \ Pv P e r

: 7; ARD [_4 UL PLANT PREP. » ONVERT .

- |

oo l : ; PM II

| |
! ) 4 * . * - A |

- ,E v v

. PULP

N S RECOVERY -

- 2LOCK DRYER

: [ ( r% g

- fwooo FIRED POWER CHEMICALS WATER ADDITIVES EFFLUENT &

b L_ BOILER PLANT PREP. TREAT. PREP. TREATHM. 2

i : SN N 2

- <

S B z
(4]
m

e 2
m
(=

- kY

- g

- ) D:. MODEL B SECTIONS Z

i 8
>

o]
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1 DOUT OATA - FIMNCINL ARALTSIS

b4

3 Twoolin Paper RiIL - Pased Resctivation

[}

S IL/aL/20/st

6 FINACIAL AWLYSIS IR 1000 USS

7 PROJECTION IN CONSTANT/REAL TERTS
8 MODEL'C"- ENERSY SQURCE: AL 0L

1
1
I

10 Exchange Rste March 1390: IUSS = I
11 Avg Exchange Rate Oldwtisdl.: 1USS =

12 I
13 Key Project Inplesentation Deta {
K Yewr of rod. Start F Ao 1
1S Yewr of Prod. Stxrt Pl Paper I
16 1st Year of Project Implesentation 1
17 1
18 PRODUCTION PLAMING

19 1
20 1. Blesched Shat Fibre Pulp I
21 Capecity (agt s shift) !
2 Capacity {bat per shift] [
23 Capecity Pilization I
% Uorking Dars per Yex [
25 Mmaber of Shifts i
% Production (1000 it} I
7 Emort Ssles (1000 adt} i
28 Uater content {sat/dat) I
ps

0 Pulo &nd Pulowood Requiresents

31 Bleached LF Pulp (act)

12 o Woodfree Paver: vf-1

33 o Hoodfree Paper: wf-2

U4 o tood Containing Paper: wc

35 Total Bi LF Pulo Reauiresents

3% T Pulo (agt)

31 Bleached §F Pulo (adt) 1
33 o Noodfree Paper: f-] 1
13 o Woodfree Paer: f-2 I
0 Total B! F Pulp Requiresents 1
i I
i Gaeils Pulovood

3 01000 o} s

01000 ot

&5 0 Average Soecitic Ueight (t/al s}
“ |
1Y '
48 2. Printing and Writing Paper 1
9 Cepscity(st per shift,paper afc) |
S0 Mader of Pmer Making fachinery M
St Capacity Utilization |
2 Working Davs per Year 1
$3 Mamber of Shifts "1
S&  Produxction (1000 et) '
$S  Seles (1000 ot) |
%  Woodfree Peper: wi-} 1
S1  Woodfree Paer: vf-2 o
58 Uood Conteining Paper: w

0
[
7.90 Nafrs
1.00  Meira
19%
1993
1991
Year 19
1
12
110
123
%a
3
0.0
6.0
-3
6.0
0.0
0.0
0.0
0.0
0.0
.0
0.0
0.0
0.6
0.0
0.350
Year 1990
1Y)
]
-]
40
3
0.9
g.c
0.0
0.0

1951

8.0
0.0

%.0
0.0
0.9
0.0
0.8

8.0
0.0
0.0
0.0

0.0
0.0

191

0.0

0.0
0.0
0.0

9 199
3 ‘
13 n

0.0 0.0

00 00

0.0 15,4200

0.0 0.0

0.0 00

0.0 11,8%.0

6.0 00

0.0 26,724.0

0.0 0.0

0.0 26,74.0

0.0 00

0.0

6.0 0.0

0.0 00

o
1 1
®

0.0 Wi

0.0 W3
0.0 .0
00 00

194

0.0
0.0

16,14.0
0.0
0.0
16,14.0
0.0

37,859.0
0.0
37,8590
0.0
0.0
0.0
0.0

19%

51.8
5.9

0.0
0.0

Annex

195 19%

6 ?

o o

0.0 %.1

0.9 0.0
16,18.0 12,%72.2 15,
0.0 13,502.1 is,

0.0 0.0
16,18.0 26,6:9.3 33,

0.0 .8
37,859.0 30,287.2 37,
0.0 31,628.2 39,
37,859.0 61,915.4 77,
0.0 180 16,
0.0 56100 2,

0.0 3%.7

0.0 1154

5,192.0

195 19%

1 2

854 8

s7.8 7.5

$7.8 .3

0.0 “.3

0.0 0.0

A - 4.1
1997 1998

3 9
I513 123
.2 101.¢
7.2 3.5
134.0 16,1%4.0
877.6 16,872.6
2.0 0.0
061.6 33,061.6
2.0 8.0
2%9.0 37,859.0
$35.2 39,538.2
K2 77,%84.2
105.8 %,805.8
0s.0 1,683.0
9.5 593.4
173.1 077
0.0 0.0
1997 1998

2 H

85t 85
135.6 115.6
%.5 57.8
%.9 57.8
0.0 0.0

p.1

199 2000 s 4
10 11 2

0 €« e
010 101,00 g
U1 X.1 Wl
16,:3%.0 16,18.0 15,1%.0
16,377.6 16,877.6 15,5776
0.0 8.0 .0
B.1.6 13,0616 .26
9.0 0.0 3.0
37,e59.0 37,359.0 32,2330
19,835.2 39,535.2 1,885.2
17,54.2 TL3%.2 T1,'%.2
34,8088 34,805.8 X,558.8
0.0 6.0 3.0
934 $93.4 534
2017 2717 0.7
0.0 0.0 9.0
1999 2000 1)}

2 ? 2

858 [V 8
115.6 115.6 15,6
$1.8 57.8 1.8
$).8 $2.8 $1.4
0.0 0.0 0.0
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60 SAULES / WOKETDIS DATA

81

62 1. Prodct Mix 1 fodel's’ fodel’’

63 o Uoodfree Paper: wf-1 I 1008 »

& o Uoodfree Paper: wi-2 I S

65 o Mood containing Peper: |4 ®

65 Shere of Sales in Reels 1 n mn

(Y]

68 2. Product Prices {(€z-factory) 14

69 Ewort Market

70 o 81 Shart Fider Pulo US3/aat (4]

71 dosestic marked : ¥l -2 x
o Paoer in Reels uUssiat I 1200 1200 1100

73 o Paver in Sheets USt/at I 1250 1250 1150

/3

75

76 Uorking Capital Requiresents

77 Pulp Yood Stuck (month)

Other Local Raterial Stock(sonth]
Iaported Material Stock {month]
Uork in Process (darc]

Finished Goods Stock {amntn}
Trade Dedbtors {aar}

Irade Creditors (days)

Rin. Cash Requiresents {cays)

e e e e eme

CRLses xR
8888 -
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1. Equipment Cost Estimate

Model B Model C
1000 US$ 1000 N|1000 US$ 1000 N
Wood preparation - - 5'300 630
Digester, Brown Stock - - 530 -
Bleach plant - - 8'560 -
Pulp drying - -~ 260 - !
Evaporators - - 290 - '
Recovery Boiler - - 2'380 500
Recausticizing - - 280 -
Lime Kiln - - 260 250 :
Chem. Preparation - - 12'000 650 '
Stock Preparation 160 125 410 200
Paper Mill 7'300 250 10'200 500 !
Finishing, Converting 2'500 250 3'000 250
Power and Aux.Boilers 420 250 400 250
Turbo Generators - - 400 -
bower Group Aux. 420 250 570 -
Water supply 70 75 270 100
Effluent treatment 25 200 1'600 250
Maintenance serv. 2'080 250 6'440 1'000
Communications 1'040 125 4'290 500
Administration Serv. 230 375 570 1'000
Fire Protection, safety 230 65 570 130 ;
Lab. and Techn.Control 355 125 890 250 ;
Spare Parts&Store items| 2'870 500 19'750 1'000 ;
Pumps and Agitators 115 - 450 - ?
Piping 17540 500 8950 1'500 :
Electrical 1'460 500 8'870 1'500 :
Instrumentation 1'540 250 5'820 500 ;
Tile Lining - - 400 - j
Gratings,Covers,Guards 750 400 2'580 1'000 !
Mobile Equipment 1'770 - 5'600 2'000
Freight, Insurance 2'400 400 10000 5'000
Total 27'215 4'890 113'120 18'960

Notes: Major cost components have been estimated with vendors
input obtained in April/May 90. Other cost elements were
calculated from P&W estimates, after critical review
of such data and corresponding adaptations to the
1990 cost level.
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Civil Works Cost Estimate Mill

Earthwork

Reinforced concrete
incl. steel

Tiling

Structural & ancillary steel

Siding & Masonry
Roofing

Flooring

Internal finishing
Apertures

Plumbing

Lighting & LV services
Painting & decoration

Structure & civil general

Contractor's

preliminaries 25%
Furniture
Contingencies 5%

Civil works mill (total)

A - 4.2

p.2

(1000 N 1990 est.)

Model B

40

900
300
10'800
850
700
450
750
700
250
200

200

2'500

18'600

4'600
800

1'000

2£'000

Model C

90

2'500
450
15'300
1'400
1'850
750
1100
1'000
560
400

350

13'700

39'500

10'000
1'320

2'000

52'820
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3. Civil Works Cost Estimate Townsite ( 1000 N 1990 est.)

Model B Model C
Houses, bungalows, etc. 33'9201) 38'5202)
Motel, chalet blocks and
central facilities - 2'037
Nursery and primary school - 1'845
Hospital complex - 3'500
Emergency ward 600 {(-)
Water supply system 105 122
Roads and drainage 4'000 8'750
Electrification 875 950

39'500 55'724

1)Model B: All houses and bachelor quarters, 50% of

bungalows incl. ancillaries and services

2)Model C: As for B, but including all bungalows etc.

|
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4. Erection Cost Estimate
1987 1990/91

$ x N x $ x N x

1000 1000 1000 1000
Management & supervision 6'000 1'300 6'720 2'600
Erectors & commissioning eng. 5'700 200 6'820 400
Tradesmen & specialists 2'800 6'800 3'400 13'€00
Indirect & other labour 5'200 10'400
Subtotal labour 16'940 27'000
Camp operation 2'800 7'000
Townsite costs 5'200 13'000
Catering 5'600 14'000 |
Medical & social services 180 500 220 11250
Fares & travel expenses 1'020 1'100 2'040 2'750
Subtotal Personnel services 2'260 38'000
Erection equipment 4'920 2'100 5'510 6'300
Erection materials 540 2'200 510 6'600
Erection consumables 360 2'100 400 6'300
Temporary buildings 180 600 200 1'500
Duties & levies 3'400
Freight clearance 600 1'500
Subtotal equipment & materials 6'720 22'200
Lagos office expenses 170 2'000 190 5'060
Communications 260 900 290 2'250
Site office expenses 90 700 100 1'750
Insurance 280 1'100 320 2'750
Mobilisation & demobilisation 2'700 3'000 3'030 7'500
Overheads 2'800 4'600 3'140 11'500
Subtotal offices & overheads : ‘ 7'070 ' 30'75¢C
Total ! ‘ 32"990 117'950
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S. Total Investment cost

Model B Model C
$ x N x $ x N x
1000 1000 1000 1000
1 | Project management, E
engineering 370 300 4'160 1'000
2 | Equipment, materials 27'215 4'890 {113'120 18'960 I
3 | Equipment inspection (in 2) 740 450 |
4 | Equipment refurbishment (in 2) 7'500 32'500
5 | Site management (in 1) 9'410 18'800 ;
6 | Training (in 1) 500 2400
7 | Technical assistance (in 1) 11'700 5'600
8| Civil works millsite 25'000 52'820
9 | Erection services 11°'200 35'000 32'990 117'950
10 | Contingency | 9'000 12'500
11 | Civil work - townsite 39'500 55'730
12 | Forestry p.m. p.m.
Total 38'785 104'690 |1£9'120 318'710
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Material Requirements and Costs

H I -
£7 NATEREAL REQUIRGNCNTS AND COSTS [ Oait Costs Nat.Requireaents Taterial Costs
i I
89 1. Production of Al Short Fibre M)
1] [Baira/nadsud edstb/Mt palp Naira/bt  OSS/Mt
$1  Caelina hip VYood I 1 Lm 1650 2089
1 i
9 Chemicils I Rinft hHiit ph
$4 o Sodinscarboaate (NalC01) [ 1,608 0.5 0.1
§5 o Caastic Soda (5aOH) 100% 1 6,000 0.0 0.6

[

I

1

1

% o Sodixe CRloride (NaCl} 100% 1,100 .0 5.3
91 o Sulpbaric deid (F2SCE) 100% 4,5% .0 1.2
8 o Sulpdur ($) 6,50 5.0 {1
3% o Lise Stose {CaC03) n 60.8 5.9
160 o Salt Cale {Jals0d) I 1,450 5.4
101 o Eydrogeaperoxid(1202)100% Kairl 0.8
101 o Liguid Qhlor. Riirl
101 o Cheaicsls for Effluest Treats.l
164 I
105 Raterial Costs 3leached Shart Fibrel
106 I
101
108 Rode] 'V’ Rodel °C’
109 1. Productios of Paper Lat.tequirements  Naterial Costs fat.teguiresents  Material Costs
110 {ad Yq pulp/it paper} (OSS/ft pager) {ad kg pulp/ft paper) (USS/Et paper)
Hl hly UsS/adt palp  oi-1 1< of-1 114 w1 -1 -1 vf-1
11 o BI LF Chemical Malp (ad) 10 10 N oonet M) m P37 S LT B 10
113 o TP iy {ad) (11 0 530 8.0 {84.1
14 o D1 SF Chenical Nalp (al) 100 §55 0 S0 0.0 655 1LY 1960
1S Cheaicals and Léditives UsS/t mat.  (Rg/ft paper) (Rg/ft paper]
16 o Chim Cly 1111 [ }] 1} §1.4 1N 514 54.8
1 o Size 1455 1 ] 10.3 10.2 10.2 10.1
e ol 160 12 12 £.0 . 6.0
1y o Starch 1] 0 . . .9
130 Frapping Material
I B GO ET LTI
121 Katerial Costs M¥ Paper 1004.00  1073.00 . . 1084.00 1084.00
1) ommee
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: Projected Payroll of Ivopin Paper Mill - Node:r'd*

1
S

I 1
1 Total Payroll I

Bployent I faira/MI N of Salary Caira/M0 I Kaira/Month 11000Maira p.a.I

1.

Soctal Bemetit

1.
¢ 5

1 Position/Job Title IDProjected IAwg.Sataryl

I

Ot G bmed Pt bed Bt od bt

g8 28"

g6 &&%

ol bt bmd pmd Pt Bed Pl pf
88 g88
- ~

Gud bmd put b bt i g Ded

L ” e

w0 Duf St bt Pl G bt P

it Head
ty
/Owcher

Lo

10 mity Gontrol
11 it

12

T
13

-0
1,630.4 [

%.01
1401
5281

201

.0
150.0

9.0 I

2001

bt Bt bag g Dt bad bt Bt bt b Dod bl

% |REEBRRERE

] 12BL22577

-s-lrl-llellIIII'..-I.I-III'A-II!.I'.ITI-IIIvl....!-l.l'n-l!l-l-l-ll.lrlvl-...-l-l-l'l.l-lll.le-l

S88RARREE

elei -

FREJTHAAR

Pt Gmt Do St bng Gt B Bt D b bt D e

ggRaggeses

nwe ™

Ded bug Gt g Gt Bl i bt bt Gt pnd ut ey
R|-~nenmagug

Pt bt bt bt bt g Demi o bt Bnt bet St Pt

ivision Bead
ISecretary/Typist
Persomel
Medical

TSection Head
IFire
[Seoxity

1

I
ration ;lhplrmhd

ne put bt bt b Bt -

luunusmnnvazlnaan SRXRRRRRIFYIIYLCITRAARIRRGRAZS

1

135,900 I

Pt bt bnd bt bemf b bt bt bt e e

ot gt b et Bt bed b Pt bt Gt Dd b Bt et et et Dad b b

114

o bwd Do bt bk bt bt bmd Bt
9geagg |«
gEANHR | 8
L lanl - 'Al
-4

884588 (8

1.’-3 52 g

R88REA

e8ed -

SREARA

ggasssg

5‘]

bt g b bad Pt Gt et Dt bl ed

Bead

ISection Head

il

RERERRE

7241872
)

RgeaRz”

LU N

gREfARS

ggRegsn

U2l ) -

- NN S e
]

Omd bt bt Bt Pt bmd pms

W
A

|

«
-

-4

g

49

bt bea

0

3
-
~

bt baf bod bad Bod bed bt bt pud Gt bt bt Bt el bt Bt

—

Gat bt et bad bt Db Bt bt St bed bt bt bed bmd bt bt $ed

00‘00000100

g rgysssy

o0l -

mmmmmmmmmmm

SERRARARSER®

1& 1.'-

FREIRAANERS

88858888888

all ]

bt Dt Pt Dt bt bmf d et i St

i
i

Drawing Oftice
melpxmhlldlmul

Geility
I

ISection Wm

Diechanic, Electrician
Iin \'ons

Division u

TTechnician

m
i

t bt St e bl bt Dot bt St Gt ol bt g St bt Dnd bt bod b b bt S b et Bt ed bt bt Bt bt e b

[

1.818.%

-t
X
-
-
-

o bt 8 bt But g Ot Dad Ded Bt Bl fraf Gmt Bt Bt g et Dot et S Dt e g ey

s ]

-

(o]

eoocoaqQw

m"ﬂmu«nm

e bt g S d g g

§8888R2

L F A “u

R88A8R"

L N ]

fREQLS

ggaasas

s - -

q b ey b B e

vlrl-l'aM-lx-lvA-lll-lln
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disteibation Bxpenses {1000 0S5} I 1984 19%0 1991 19 199) 1934 194% 1936 1997 1998 144 3000 1001 1000 1003 1004 1008 1004 1007 :n
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- stlaries and Nages 1 0.0 0 0 ] n 12 1} 13 mn 1Y 1 m 11 1] 11 113 11 i m g
= Sales Promotioalincl. Mbiicationl 0.% 1 1 } 1 104 10 164 ) M m mn m m m m m m m ~
Traagport ad et Diem | 0.0 0 ¢ ¥ 38 3 i) 1 38 1 ) 1 1] ¥ bl 1) I ¥ ¥ 8
_Depreciation ! 0.0 0 0 0 9] LD 1" 1186 1.9 1L, 1L 1,088 1] 1] 1] 1] HY Y 64 .
Ristellaneons | 1.1 1 1 n 1 B % 91 108 1) 11 13 1Y 11 11§ 118 18 1 114 ?‘
total distridtion I IR ) ) W 1,09 LM 11 1,401 1,360 1L, M 1,13 LA 1,36 1,38 1,%) 1,30 1,18 1,38 1,36 N
I
Adainistration Expenses {1000 085) 1
eeieemessmeeesesmessseesesascesesss]eseeeennan eeereemeseresseeseeeseeereseeretesenietenintene et e e e e e ettt e e st e e e et s s a e ne
_Salaries and Nages | 1) 1 1 l i n i 4 1 { {2 i 1 ' ' ' 2 13 'H
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206

267 ANALYSIS OF CONTRIBUTION CAPACITY (US $/0ay) Us $/adt
268 1 Model '8'  ---—--- - todel "¢’ -—----me

269 Paper Quality I vi-1 w uf-1 vf-2 Bl SF PulpBl SF Pulp
m I

21 1. Revernes [

2”2 o8l ¥ Pulp (Export) 165,000.0 1,3%0.0
213 o Paper in Reels I 7,000.0 66,000.0 72,000.0 72,000.0

274 o Paper in Sheets I 175,000.0 161,000.0 175,000.0 175,000.0

275 Average Reverue per Shift I 267,000.0 227,000.0 247,000.0 247,000.0 165,000.0 1,350.0
76 1

277 2. Direct Costs

278 o Isported Bl LF Pulp I 50,960.0 68,250.0 50,960.0 S53,1&.0 0.0 0.0
219 o laworied TP Pulp 0.0 8,8%0.0 0.0 0.0 0.0 0.0
280 o Inported Bl SF Pulp [ 10¢,800.0 0.0 00 0.0 .0 0.0
281 o Geelina Pulpwood 0.0 0.0 24,628.0 25,718.% 68,933.3 .0

282 o Ovaicals ¢ Additives
283 o tl.Energy and Steas

28
285 Total Costs

I 23,4830 16,001.8 253,193.7 2(,9%5.3 15,98.1 130.8

i

!

I
2% -1

I

[

[

LB G 880.7 25,781.7 .24 47,5128 389.2

183,580.7 169,419.5 130,569.4 127,100.2 132,490.2 1,084.0

287 Financial Contribution Casacity {€CC)
288
89

83,419.3 §7,580.5 11£,430.6 119,899.8 32,500.8 2640
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813 Tavle  CASH FLON FOR FIRR  BEFORE TAXATION [N 1000 US) Model"B" onl y ‘

b
(3] w
o 812 lwoin Pwper Aill-Phased Re-activation: Erection Erection--fodel'B’--Mode)'8’--Model’8" - -Mode]'8" -~Nedel "D < -Mode] 8" --Mode |8’ ~-Mode | "B --Rode '8 --Mose '8’ --foce] '’ ~-Model ‘B’ -~Model '8 --Moge '8 - -Podie} '8’ 5
1
819 Itee 190 1991 1992 1993 19% 1998 1996 1997 1998 199 2000 2004 2002 2003 2004 2008 2006 2007 3
820 o
- 821 Cash Intl 0:,)
- ¥e] o
L L 82y Sales Reverwe ) 0 CIURA AT I P S 4 PO U 10 LD 4101 O {1 U 1. LSS U (S ST 10 ' S T UG O TR TR CR O T TR PR TT)
T T T T T AR Resiol volue 0 !
- - - - - 48 wNorking Cxfte! 1,02 ]
_ (%3
z 827 Cash Intlow 0 0 0469 050 LAY L0 DRI 7L LY L MM 73 LM LM LMY ML sl
- 28
ST T T T A Cash Ot low
_ 831 lwesteent
632 Preinvesteent Eipenses 0 W m 0 0 0 0 0 0 0 0 ] 0 0 0 0 0 ]
833 Fized Iovesteents 0 3.2 15,0n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9
$M Cunge in Norking Capital b 0 4,08 .73 1Y) 194 0 19} 0 0 0 0 0 0 0 0 0 )]
) 633 Swtotal 0 W 28,080 1Y) 1% 0 (0) 0 0 0 0 0 0 0 0 0 0
634 Operstiong
837 Naterials 0 i} 0 6,568 51,801 31,801 SLLMOU SIL301 Y1,A01  S1,800 51,801 41,801 5,801 51,801 SLAOL 9,80 YL u,%)
- 63 Salaries.uses.unitoras,fed.E10. 18 187 19 02 m m m 02 02 02 07 02 0 02 02 202 m 67
639 Reoeir § Maintenarce o8 Y] 68 LR 240 k00 a3 2400 2400 2400 2,400 2,400 2400 2,400 2,600 2,400 2400 2,401
- 80  Other Dpecationsl Cost Y b2 W20 e L6383 Ll L6 3,638 363 36l 3688 L63 L6l Lel  LeM
S s wetetal 1) 1] 49 4193 SN2 SN2 SN2 082 SN2 SN2 SBME 882 I8H2 SN2 N2 M2 WD w2
542 Overheas .
- &3 Am{nistration 3 9 3 bh} m 3 n n ns ns ne 728 7 ” 8 n8 1728 728
- 84 Selling ¥ Distrition 3 ) i M AR 30 "o 4} 310 N 10 %0 %0 % % %0 % 1
M3 Other Overheacs N N o 3 2 b 2 n n 2 2 ? i 2 n n o n
848 sbtotal M N 7L0M L0 1,08 L0 1,000 1,000 1,080 1,080 1,080 1,680 1,080 130 LG0 1,08 1.0
) §7 Net Assets Eaisting Plant ) 0 0 d 0 e 0 0 0 6 0 0 0 0 0 0 0
YY)
- 83 Cawr uetlow B30I 2NN LN U 9,816 B0 S L) M2 LN 89,600 Sl 8961 9.2 BT L9607 9,622
- 80
- 851 MET QASH FLN 1S23) (38,9080 (28,8000 (981 L%t LYY ILBL O LL W IS L2802 e IR LG AR LT 1,08
882
e FiR - - - - o nn
Y S
_ 855 NET PRESENT VAL AT D\ 4,850

BZ-£ € t-v Xauuy




- (1} "
815 Tole  : CASHFLM FOR FIBR 8EFORE Tamation v jo0 uss MOdel "B" and
616
6127 'wopin Paper N{11-Phased Re-activation:
618 - - - -
619 Itea 1990 1991 1992 1993
20
621 Cash Inflov
[Y¢4
623 Sales Reverwe 0 0 0 W
828 Reslduel Valwe
625  dorkimg Capital
(V.3
627 Cash Intlow - 0 0 0 &,
(%}
629 Cash Outtlow
[$1]
431 Investaent
632 Preinvestaent Erpenses Q a HY 0
63 Fired lnvesteents 0 38,233 13,07 0
834 Change {n Movking Capital 0 0 8,768 4,78
635 Swtotal 0 147 8,09 $, 786
63 Operstions -
837 Materials 0 ] 0 3,5
63 Salaries,kages,Unitoras,Ned.Eid. 18? 197 15 702
633 Recalr & Mintenance 68 3] 68 1,72
0  Other Operatioral Cost pLY 288 4 2,943
61 Sudtota! 89 [} 89 41,9
642 Overteads
83 aministration 9 9 9 128
64 Sellimg & Distritution 3 3 1) M
o5 Other Overheads 2 2 2 2
446 Subtotal KR ' n 1,028
847 Net Assets Existing Plant 0 0 0 0
o3
649 Cash Outflow S23 0 38,969 28,623 4, N
650
651 NET CASH ALOM (323) {38,909] (28,623)  [2,9%)
882
453 FIRR nxn
[\

655 NET PRESENT VALUE AT 10 %

LML

——

“"C' consecutive

Erection Erection--Nodel'8’--Model’8’--Mode '8’ ~-Hodel'C"--Mode]"C' --Nodel'C' --Model"C' --Mode " --ode1'C" --Model' ' --Model'C* --Pode]'C' - -Mode] "' -~ fode] '€ --Mode ]’ ¢’

194 1998
69,050 N,
69,050 N,

16,010 15,683
G910 71,491

83 (,8%)
131,808 85,299
S, 51,801
m m
2,401 2,400
3,888 4,29
N2 99,18
8 128
326 330
2 2
1,078 1,080
0 il

191,825 145,52

(122,578) (n)

199

109,45¢

109,48

0
0
5,028
5,025

51,787
1,167
38
§,612

61,355

A
(13
R
1,160
0

67,539

4,91

1997

163,098

143,008

0
0
2,463

2,465

63,181
1,167
4,13
5,465

K49

IL 3
470
2
1,228
0

28,187

b6, 9

1998

196,938

136,933

0
0
a8
Lt}

67,482
1,167
L3
5,89

19,288

1%
497
bej
1,292
0

41,33

75,897

1999

158,097

158,097

0

‘8
93¢

67,48
1,187
L3
5,911

13,20

"
499
2
1,299
0

30,626

DAY

2000

18,097

158,087

oo o

67,482
1,167
6713
5,911

9,273

R
499
2
1,285
0

80,5e8

17,568

2001

158,097

168,097

(0}
(0

62,482
1,167
(ML)
5,911

19,23

2
3,1

2
1,298
40,528

77,59

2002

158,097

158,007

o o oo

62,482
1,167
LNl
5,911

9,218

)
9
Q
1,289

80,528

77,58

2003

158,097

158,097

o o0 o

67,482
1,167
(Y
5,511

1,23

™
"
2
1,285
0

80,528

77,59

2004

158,097

158,097

o oo o

67,482
1,167
613
5911

19,223

4
(%,
Q
1,23
0

80, 528

77,59

2005

158,297

158,097

o ooo

62,482
L8]
L8
5,911

nm

I
9

2
1,2%%
89, 52¢

17,%9

2006

158,097

158,097

o o oo

87,482
1,167
6L
5,911

",

4
(34
%
1,2%%
0

80,528

72,59

207

158,097
32,280
13,676

229,08

o oo

87,482
1,167
(L
5,911

9,

A3
9
n
1,288
0

80, 528

148,528

Z - 9°¢€0/8105-d

q¢-€°¢€- v xsuuy




P-5i08/03.6-2

Average Exchange Rate

Annex A-4.4-0

Average Exchange Rate

Year
Naira Uss

1977 1 1.5
1978 1 i.6
1979 1 1.67
1980 1 1.86
1981 1 1.49
1982 1 1.5
1983 1 1.15
1984 1 1.13
1985 1 1.136
1986 up to 9/86 1 1.1

since 10/86 4.4 1
1987 5.5 1
1988 6.3 1
1989 7.5 1
1990 (March) 7.9 1
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